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Sealing Terminals 
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THE SEAL STARTS AIR-TIGHT 


IRC Type LT Hermetic Terminals more than meet 
military requirements and commercial standards THE SEAL STAYS AIR-TIGHT 
because of their inherently superior design —_— 

First of all, they are a solder seal type. And the 
termirals are separated from the seal ring by a 
pecially -comp ded plastic (polymonochioro 
trifivoroethylene) which is bonded to metal sur 
faces by an exclusive IRC process. Even with 
rough handling, you're sure of getting the best 

possible seal from the start 


Not only is the special plastic body a superior 
insulating material, but it also keeps the seal 
air-tight under demanding service conditions 
Because of its high resistance to thermal shock, 
it withstands higher operating temperatures 
(—70°C. to +150°C. continuous or +190°C. in- 
termittent). Furthermore, its zero water absorp- 
tion eliminates the effects of high humidity. itis 
also chemically inert to organic solvents, acids 
alkalies, oils, fumes, and other atmospheres. 





Type LT 
HERMETIC SEALING 
TERMINALS 
1, 2,3 & 5 KILOVOLT SIZES 
’ ’ T T 
6 LEAD TYPES HE TERMINAL TAKES HEAVY LOADING 


IRC Type LT Hermetic Terminals give superior electrical performance 
They're made to withstand voltages as high as 5,000 volts and they 
eliminate the problems of low corona breakdown voltage and excessive 
electrolysis under high DC voltage. Available ina choice of leads —phos- 
phor bronze, copper, and brass 


Insulated Composition Resistors « 
Deposited and Boron Carbon 
Precistors * Power Resistors + 
Voltmeter Multipliers « Ultra HF 
and Hi-Voltage Resistors 


Uvtorewer the Cincuit, S 


low Wattage Wire Wounds «+ 


INTERNATIONAL RESISTANCE 
Dept. 344, 401 N. Broad St., Phila. 8, Pa 
in Canada: International Resistance Co, lid., Toronto, Licensee 


Send me Hermetic Terminal Bulletin LT-! 


NAME 


COMPANY 
Resistance Strips and Discs + 
ADDRESS Selenium Rectifiers and Diods 
* Hermetic Sealing Terminals « 
insulated Chokes « Precision Wire 
Wounds ¢ Potentiometers 
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About NUCLEONICS 


One of the toughest—yvet most rewarding—taskes of putting 


& journal such as this together is getting out “special re 
port like the one on p. 53 of this issue. In our normal 
month-to-month effort, we have more than enough material 
on hand at the time editing is done so that we don’t have to 
wort ibout being held up because authors don’t meet 
writing deadlines 
jut the very nature of a special report is that it j 
lection of articles prepared by workers in the field 
to predetermined specs, and requested for submi 
pecific date. It’s this last requirement tl 
milpitations. We set our manuscript de 
the greatest amount of writing tir 
m to squeeze in the very latest data 
n the article by Harrington p. 70 
great deal of data that was slipped into the t 
several weeks before this issue appeared 
What really brings the aspirin out is sweating throug! 
ingly routine clearances of papers Although we have 


ut) gotten excellent cooperation on expediting clear 
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Blickman-Built 
STAINLESS 


VACUUM 
RACK 
ENCLOSURES | 


FOR HANDLING RADIOISOTOPES 
AND RADIOACTIVE MATERIAL 








CALIFORNIA TYPE E/8 


Seamless, crevice-free, 
round-corner construction 
assures easy cleaning, fa- 
cilitates decontamination. 





LOS ALOMOS TYPE E/5 


These Blickman-Built stainless steel vacuum rack This Blickman-Built hood is de- 
enclosures are designed for the safe handling of signed for the handling of haz- 
radioactive materials in research applications. Two ardous substances such as ra- 
Sond ter Tochanee Some types of racks are available dioactive isotopes and other 
also folder whustrating TYPE E5-1 has a vertically-rising door. A similar 
ie sw door can be provided on the opposite side if opera 
“m tr j f tion from two sides is desired 
sboratory Equipment. \Gle: TYPE £5-2 has sliding doors with can also be pro through expendable type filters 
vided on the opposite side for two-sided opera located at both ends 
tion. Available in various lengths to meet specific 
requirements, 


radioactive materials. The air 
supply to the hood is filtered 


See us for information on new Modular Safety Laboratory at the Atomic Industrial 
Trade Fa; , ..avy Pier, Chicago, Ill, Booth # 210-211, Sept, 24-28, 1956 


STAINLESS STEEL LABORATORY EQUIPMENT 
Win, — BLICKMAN INC. * ; " mciosue 


7909 Gregory Ave. * Weehawken, N. J. 
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General Electric EM* Pumps... 


Move liquid metals with greater 
safety and continuity 


-» OPERATE WITHOUT MOVING PARTS, SEALS, OR BEARINGS 


General Electric electromagnetic pumps, first General Electric offers complete liquid metals 
designed for radioactive and high-temperature pumping systems including EM pumps, mag- 
systems, are now used in liquid metal labora netic flowmeters, liquid level indicators, pressure 
tories and industrial processes where minimum transmitters, induction heaters, cold traps, plug 
leakage and continuous operation are important. ging indicators and sodium oxide control stations. 

For more information on liquid metals pumping 


Now designed to pump liquid metals at tem 
systems and components, contact your nearest 


peratures up to 1500 degrees F and to move up to G-E Apparatus Sales Office, or Section 193-1, 
10,000 gallons per minute with accurate control General Electric Company, Schenectady 5, New 
of flow, General Electric EM pumps can be used to York. Outside of the U.S. and Canada write to: 
move such metals as sodium, sodium potassium, International General Electric Company, 570 
lead, bismuth or mercury Lexington Avenue, New York City, N. Y. 


* Electromagnetic 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 

















FOUR GENERAL ELECTRIC EM PUMP MODELS are shown by linear induction, helical flow, d-c, and a-c types. Diagram 
J. F. Cage, Manager—-Component and Coolant Systems Engineer- shows pumps’ operating principle: Force is exerted on current- 
ing Operation, Atomic Power Equipment Department, (I. to r.): carrying liquid in magnetic field 








LIQUID METAL LOOP tests sodium potassium 
Nak) in a G-E electromagnetic pumping system 


for use as heat-transfer agent. Loop's a-c EM 


pump (below) operates at 600 degrees F 


with capacity of 30 gallons per minute. Mag- 
netic flowmeter (left of pump) measures flow 


externally, providing greater safety 
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‘lion Mensitometer 


Log Co@t Rate Meter 


Miniature Log Count Rate Meter 


Al Amplifier 


_DAYSTROM, ne. 





RESEARCH AND POWER REACTORS, 
PROCESS CONTROL AND RADIATION. 


. Weston 
Heath Geiger Counter Strip Chart Multiple 
Point Recorder 


Single-Channel Analyzer 


Weston 
Recording Controller 


onization Chamber 


DAYSTROM ELECTRIC CORPORATION— Poughkeepsie, New York 
DAYSTROM INSTRUMENT DIVISION— Archbald, Pennsylvania 
DAYSTROM INTERNATIONAL DIVISION— Newark, New Jersey 
WESTON ELECTRICAL INSTRUMENT CORPORATION— Newark, 
New Jersey/Ponce, Puerto Rico 


*Composite Safety Amplifier 
*Compensated lonization Chamber Power 
Supply 
*Log Count Rate Meter 
*Log N. Amplifier 
*Magnet Amplifier 
*Sigma Amplifier 
*Compensated lonization Chamber 
Remote Monitron 
Transistorized Reactor Control Instruments 
Recorders 
Single Channel Analyzer 
Period Amplifier 
*Linear Amplifier 
*Linear Preamplifier 
Scalers 
30 Watt Transistor Magnetic Amplifier 
*Parallel Plate lonization Chamber 
Custom-built equipment 
Controllers 


*immediate Delivery 


DAYSTROM NUCLEAR 
DIVISION 
Elizabeth, N. J 


WESTON ELECTRICAL 
INSTRUMENT CORP. 
Newark, N. J 


Visit us at The Atomic Trade Fair 
Booth #247 

Sept. 24-28 

Navy Pier, Chicago, I/lino/s 


DAYSTROM NUCLEAR DIVISION — Elizabeth, New Jersey 
DAYSTROM PACIFIC CORPORATION — Santa Monica, California 
HEATH COMPANY — Benton Harbor, Michigan 

DAYSTROM FURNITURE DIVISION Olean. Neu York/ Alma, 
North Carolina 








Recent Shielding 
installations 





Uv. S. S. Nautilus 
. 

U. S. S. Seawolf 
a 


SIR Prototype 
West Milton, N. Y. 


MARK 1 Prototype 
Arco, idaho 





BOSTON 22, MASSACHUSETTS 


\ 











a) 
a 
! 
yn 
ny 
WwW 
x 
po 
ie) 


1OOO HOUR RUPTURE STRENGTH 


TOF COLD ROLLED ANNEALED SHEET | 


1000 





Need etal that resists deformation 
ntinued high stress at high 
eratures and in corrosive atmos 


Y have it in Inconel nickel 


nique in its high 
characteristics at ele 
nperatures. It is widely used 
eating, in high-temperature 
processing, in jet aircraft 


In the field of nucleonics. .. 
kel-chromium alloy is used 
metallurgy and other proc 

high temperatures are a 


Hers why 
Inconel alloy is structurally stable. 
It t sul t 


embrittlement on 


Inconel ... for long life 
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iTekele) anele) Vaele) 1300 ner?) 
TEMPERATURE — °F 


You can stress this Inco alloy 
hundreds of hours in great heat 















prolonged heating in non-sulfidizing 
atmospheres 


Inconel alloy is chemically stable. 
It resists damage by oxidation, carbu 
rization and most other forms of high 


temperature attack 


Inconel alloy is mechanically stable. 
It retains useful properties to 2100°F 
and over, in some applications, and 
withstands thermal shock 

Inconel alloy easy to work 
easy to form, machine, weld avail 


able in all commercial wrought forms 


For complete information or Inconel (and 
age-hardenable Ir 


for Inco’s 24-page Technical Bulletin T-7 


The International Nickel Company, Inc 


67 Wall Street New York 5, N. ¥ 
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at high temperatures 








ind BeW Atomic 


independent nuclear research «90 years of 





B&W-designed electrical-resistance welding process 
clads base plate with alloy sheet. 


: 
ED eR 


8500-ton hydraulic press bends and forms heavy 
plate, pierces ingots. 





B&W's Main Research Center at Alliance, Ohio where 
continuing program of independent nuclear research 
is carried on. 


Massive draw bench produces heavy-wail, large- 
diameter hollow forgings. 








Critical Experiments Facility at Lynchburg, 


simulation of actual core operation. 


Experience, skills and tools developed over 90 yeors 
ore applied to design, fabrication and erection of 
nuclear steam generators. 
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Energy Experience... 


Many of the components in nuclear steam 
generating systems are remarkably like those 
in use in modern conventionally-fueled 
power plants. And in the design and fabri- 
cation of reactors and fuel elements, many 
of the solutions to problems — in metal- 
lurgy, metal working techniques, heat trans- 
fer and fluid flow, and welding — are being 
found through extensions of past B&W 
experience and research. 

In this very real sense B&W offers you the 
benefits of 90 years of experience in design, 
fabrication, testing and erection . . . the 
skills and techniques acquired and devel- 
oped through the creation of thousands of 
conventional-fuel, high pressure boilers. You 


steam power experience « specialized facilities 


get the advantages of direct atomic energy 
experience accumulated since the days of the 
Manhattan Project through active participa- 
tion in many AEC-sponsored projects .. . 
the practical results of B&W’s own continu- 
ing program of independent nuclear research 
and development. 

These, together with specialized facilities, 
form the unique background B&W brings 
to single components, or the design, fabri- 
cation, testing and erection of complete nu- 
clear steam generating systems, from fuel 
elements to turbine throttle. 

The Babcock & Wilcox Company, Atomic 
Energy Division, 161 East 42nd Street, New 
York 17, N. Y. 


BABCOCK 
& WILCOX 
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First “service” station for submarine reactors 
...transition shield of LEAD brick 


Here’s something new in the chamber arc. Interfaces are also truded brick. Maybe you want 
swiftly advancing technology of curved...to mate and mesh ina lead in some other standard form 
atomic power ... a chamber de structurally sound configuration. sheet, slab or sleeving, for 
vised for recharging reactors of | Nowhere does a crack offer a instance. Maybe you want some 
submarines ...and maybe, some- straight-line path for radiation. specially built shape. 

day, reactors of ships, planes, Maybe you need lead brick... You can get lead shielding the 
locomotives and stationary power intel same *ienhadhel Wilek caw eis Sinai 00 Genes Mlatiaaeed 
plants. Here, shielded by lead, or conventional, flat-sided ex- Lead. Just call the nearest branch. 
men can service equipment safely. 


The specially designed bricks National Lead Shielding 


rere pr “ed by National Lead. 
were produced ry Nation il Lead NATIONAL LEAD COMPANY, New Yo 
They stack and fit perfectly, in a Buffalo (Depew P. 0.); Chicago & 


circle .. . without mortar. Inner = -P'#!!a* 2; Philadelphia 25 


a Balti: 


. onal Lead Co. of Ma 
surfaces are contoured to the In Toronto, Canada (Canad 
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ve HAST 


COMMERCIAL 
LINEAR 
ACCELERATOR 


The accelerator shown in the photo- 
graph will be installed at the W. F. and 
John Barnes Company, Rockford, IIli- 
nois, where it will be used for pilot plant 
studies of radiation processing. During 
the last several months the reliability of 
this accelerator has been proven in the 
performance of irradiation services for 
customers from all over the world. 
IRRADIATION SERVICE Another ARCO 
linear accelerator is being installed in 
ARCO’s new plant at Walnut Creek, MARK | ACCELERATOR SERIES 
California where it will be used exclu- Available with electron beam energies from 2 to 12 million volts e 
ively for contract irradiation work. Electron beam power from 1 to 10 kilowatts 
X-ray field intensities up to 1,200,000 rad per hour at 1 meter @ 
Fast neutron production up to 2 x 10'* per second by gamma-n processes @ 


Thermal neutron fluxes up to 10" per second per cm’ @ 


Other linear accelerators are available on special order with 
energies ranging to 50 million volts, beam powers to 60 kilo 
watts, x-ray field intensities to 10,000,000 rad per hour at 
1 meter, fast neutron production to 10** neutrons per second 
Write for details. 


PPLIED 
ADIATION 
ORPORATION 


WALNUT CREEK, CALIFORNIA 
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Lithium, by reason of its atomic con- 
figuration and general characteristics, is 
rightfully included as the first member 
of Group Lin the Periodic Table. A de- 
tailed study of the properties and reac- 
tions of both the elements and their 
compounds, however, shows that Lith- 
ium often resembles the metals of Groups 
I] and IIL more closely than Group | 
Following are some characteristic dif- 


ferences : 


Lithium differs in organic 
chemistry... 
because its organolithium compounds 
form a unique class with stability, solu 
bility and activity characteristics inter 
mediate between those of the Croup I 
and Group I organometallic compounds 
Lithium also differs from the other 
alkali metals in that it serves as a unique 
catalyst for the polymerization of diol 
fins to materials of definite and predict 
able structure. It directs, for example 


the polymerization of isoprene predom 


inantly to 1,4 addition structures. 
Again, recent investigations have in- 
dicated an interesting potential as a 
direct reducing agent in solvents such 
as ammonia, low molecular weight 


amines, and ethylenediamine. 


Lithium differs in metallurgy... 
inasmuch as the affinity of Lithium for 
oxygen, for example, is being utilized to 
reduce porosity in copper and copper 
alloy castings. Recent research has re- 
vealed that Lithium will produce brazing 
alloys with self-fluxing properties and in- 


crease the wetting ability of these alloys. 


Lithium differs in inorganic 
chemistry... 

the usefulness of Lithium Hydride and 
Lithium Aluminum Hydride in the prep- 
aration of other hydrides hay ing already 
been widely demonstrated. Recent 
studies indicate that other complex hy- 


drides prepare d in a similar manner may 


eee Lends abu ad iH induc idrdad applications for Lilhium 


prove to be inte resting tools for research. 
The low dissociation pressure of Lithium 
Hydride at its melting point, to cite a 
specific example, is unique among all 
hydrides. Lill also has some slight solu- 
bility in polar organic compounds which 


is again unique among alkali metals. 


Lithium differs in heat 
transfer... 

based on its physical properties it has 
no equal as a liquid metal coolant. Due 
to corrosion caused at elevated temper- 
atures by impurities in commercially 
available Lithium and Lithium Metal, 
Lithium has thus far found only ex- 
pe rimental use. 

Why don’t you take a long look at 
Lithium? Its uniquely valuable differ- 
ences in so many diverse fields may 
prove of great interest—and profit—to 
you. Write our PR&D department giv- 
ing us details of the applic ation you have 
in mind, Experimental quantities of Lith- 


ium Compounds are available on request. 


LITHIUM CORPORATION 


A 
et 


OF AMERICA, INC. 


2595 RAND TOWER 


MINNEAPOLIS 2, MINN, 


MINES: Keystone, Custer, Hill City, South Dakota + Bessemer City, North Carolina « Cat Lake, Manitoba + Amos Area, Quebec « BRANCH SALES OFFICES: New York 


Pittsburgh + Chicago + CHEMICAL PLANTS: St. Louis Park, Minnesota + Bessemer City, North Carolina « 


14 


RESEARCH LABORATORY: St. Louis Park, Minnesota 
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Steam Generators by Foster Wheeler are 


FIRST MAJOR COMPONENTS 
TO ARRIVE AT 


SHIPPINGPORT 


World’s First Full-Scale Atomic Power Plant will be served 
by two FW steam generators and a large IW pressurizer 


Scheduled for completion in 195% Du hown in section at left. Used to control 
quesne Light Company's Shippingport plant coolant loop pressure, it is designed for 
is making rapid progress in construction 2500 psig at 675 F. There are 342 electri 
as shown by the photograph above. The immersion heaters to supply energy for in 
two FW steam generators for this atomic itial raising of the coolant system, as well 
power plant were shipped right on s« hed as to control pressure during operation 
ule, and were the first major components Foster Wheeler's nuclear know-how —in 
to arrive at Shippingport. The steam gen the design and construction of complete 
erators will convert heat from the nuclear reactor systems or individual components 
reactor into steam for operating the turbo is available now, to assist in the planning of 
generator, The nuclear reactor is being tomorrow's atomic power plants. For fur 
built by Westinghouse Electric Corporation ther information, write to Foster Wheelers 
for the U.S. Atomic Energy Commission Corporation, 165 Broadway, New York 6 
Also to be supplied by Foster Wheeler New York 


is the 18-ft high, 300 cu ft pressurizer 


awing of Foster Wheeler 
pork ‘aqecigs R 
er Plant 
NEW YORK + LONDON «+ PARIS «+ ST. CATHARINES, ONT 
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IN| DYAWEEE SPECIALISTS IN HIGH PERFORMANCE REACTORS 





the work of converting today’s early nuclear 
reactors into refined engines for electric 
power generation, propulsion, industrial 
processing, and research is one of the most 
challenging engineering tasks of our time 
— it is the task to which NDA devotes its 
major energies. 


NDA participates in reactor development in 


three ways: ' 
development machine shop 


© it seeks solutions to broad fundamental and 
applied problems applicable to all reactors 
— this includes studies in shielding, reactor 
core design and analysis, heat transfer, fuel 
element improvement, analysis of nuclear 
cross sections, and organization of technical 
information. 
it carries out specific reactor design and de- 
velopment projects, including reactors for 
power, propulsion, industrial processing 
and research. 
it fabricates nuclear fuel elements, reactor 


cores and other reactor components. 
rolling mill 


facilities and equipment recently placed in 
service by NDA include: 

® reactor critical facility 

* hot laboratory. 


© westchester county computing center, witha 
datatron as the principal computing 


machine. 
rolling mill, 


new high temperature experimental 


apparatus. 
a- fam . 


fission product chemistry 





for information concern- 
ing employment at NDA 
write see our exhibit at booth 342, 1956 atomic trade fair 
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LATE NEWS and Commentary 


As a next step in what is described as “putting teeth into” the Atoms-for-Peace 
program, AEC will send top-level people abroad to serve in perhaps a dozen 
major capitals as attachés in the nuclear energy field. Amasa Bishop, chief of 
the controlled thermonuclear project, will go to Paris as bellwether in the pro- 
gram. Britain has had a nuclear science attaché, J. A. V. Willis, in Washington 
for some time, as have Belgium and some others. 

+ 

A new crash program to crack the mystery of spontaneous ignition or explo- 
sion of zirconium has been ordered by AEC. It will be carried out under con- 
tract by a team headed by Irving Hartmann of the Bureau of Mines at the 
BuMines lab at Bruceton, Pa., outside Pittsburgh. This “quick-and-dirty” study 
on pyrophoricity [literally, fire-bearing] will include experiments to store Zr in 
various forms in various ways for various periods and then running explosion 
tests to see which samples tend to activate. Short-range goal is to establish 
recommended methods for safe storage and handling of currently-existent Zr 
powders and scrap. AEC hopes to have answers by the end of the year. This 
study is in addition to the long-range, more basic investigation going on at 
Argonne (NU, Aug. ‘56, p. R3) primarily on U, Pu, but including also Th, Zr, Ti. 
AEC has been increasingly concerned over mysterious fires and explosions of Zr 
and other nuclear metals, last month sent out a 34-page accident-prevention 
bulletin summarizing known information. Richard B. Smith, AEC’s deputy chief 
of safety and fire prevention, told Nucieontcs the three most-suspected villains are 
stress, contaminants, and exposure to moisture under quiescent conditions. “It 
looks at the moment as if the causative factors of these unusual incidents are 


intimately connected with the corrosive effects on metals by water,” he says. 
Knowledge obtained to fight accidents may also, he hopes, provide new insights 
into basic corrosion mechanisms 


. 

The 10-Mw power reactor proposed by Chugach Electric Assn. of Anchorage, 
Alaska, and Nuclear Development Corp. of America became the third of the 
seven proposals in the second round demonstration program to obtain AEC ap- 
proval “as a basis for contract negotiations.” Wolverine and Elk River had 
previously been approved (NU, May ‘56, p. 18); Piqua, Ohio; Holyoke, Mass., 
Orlando, Fla., and Florida University remain under consideration by AEC. For 
its client, Chugach, NDA has suggested building the first reactor combining the 
best moderator, heavy water, with the best coolant, liquid sodium; NDA feels it 
is able to lick the problem of preventing contact--and the resulting violent re- 
action—_between the two. Slightly-enriched uranium will fuel the heterogeneous 
tank-type unit. Over-all plant cost including development will be about $20 
million. AEC is being asked for $18,325,000 maximum aid, including $2,225,000 
for initial design work and $5.5-million for the reactor itself, to which it would 
retain title. Chugach will provide site (adjoining a conventional plant in a 
broad, dry river bed adjacent to the city of Anchorage), reactor housing and the 
turbogenerator end of the plant, assuming $1,850,000 in capital costs 

NDA says current from the plant will cost about 22 mills/kwh including 
development costs, about 12 mills to Chugach allowing for AEC aid. The latter 
figure is about the present cost of hydro power in the area; thermal plants run at 
about 17 mills at Anchorage, up to 27 in the interior. AEC said this factor—that 
in Alaska “nuclear power could become economically competitive sooner than in 
lower-cost areas”—helped it decide; also that the low-enrichment fuel would 
make the design “desirable for foreign use.” The project has been divided into 
three phases: initial design and development, detailed design and final develop- 
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A-Planks and 
A-Platforms 


U. S. Set Back 


in Brazil 


More Be 
for AEC 


Waste Disposal 
Plant Design 


ment, construction and experimental operation. At the end of the first two, AEC 


and the two companies will determine if results warrant continuation of the 


project. Plans call for completion before 1962 
» 

Whatever else the late Gore bill may or may not have achieved, it endowed 
the subject of atomic energy with political glamor. The Democratic platform 
contains a combative plank promising that under the Democrats, the U. S. would 
lead in bringing the blessings of the peaceful uses of nuclear energy to mankind 
It charges the Eisenhower Administration with having “promptly reversed the 
field and plunged the previously independent and nonpartisan AEC into partisan 
politics ... The Republican Administration has followed the same pattern in 
the field of atomic energy that it has pursued in its treatment of other natural 
resources-—lofty words, little action, but steady service to selfish interests. While 
the AEC and the special private interests consult and confer, the U. S. is lagging 
instead of leading in the world race for nuclear power, international prestige, 
and world markets ... But the fight to bring nuclear power to the people has 
only begun...” Ina six-point program, the Democrats promise to “restore 
nonpartisan administration of the vital atomic energy program and to expand 
and accelerate nuclear development by vigorous action”; to accelerate the do- 
mestic civilian atomic power program “by the construction of a variety of demon 
stration prototype reactors’; to give “reality, life and meaning to the atoms for 
peace program: we will substitute deeds for words.” The last three points 
promise increases in production of fissionable materials, a “comprehensive survey 
of radiation hazards .. . to protect existing and future generations,” and a 
“balanced and flexible” weapons stockpile. 

The Republican platform has less to say; it replies, in a somewhat defensive 
tone, pledging the party to “continuous, vigorous development of atomic energy.” 
It credits the Eisenhower Administration with breaking the “stalemate” of govern- 
ment monopoly and inaugurating a “strong program for developing the peaceful 
atom,” recites its achievements in this field, and promises to “continue this imagi- 
native, world-embracing program.” 

e 

Ultra-nationalists, militarists, and communists in Brazil—diverse groups with 
some common aims--won their long anti-American campaign to halt thorium 
exports to the U.S. They also obtained from the Kubitschek government de- 
nunciation of the Aug. 3, 1955, agreement for joint U. S.-Brazilian uranium pros- 
pecting in Brazil. U. S. purchases of Th have been small--they were to have 
totaled about 300 tons of oxides this year; but much larger imports had been pro 
vided for (NU, Dec. ’55 p. 16). Brazil was « areful not to abrogate another pact, 
however; the atoms-for-peace bilateral under which the U. S. will contribute 
$350,000 toward the cost of a B&W 5-Mw swimming pool for Sao Paolo University 
(see p. R11), lend technical aid and 6 kg 20%-enriched uranium for it. 

. 

Brush Beryllium Co, and the Beryllium Corp. will share equally a five-year 
l-million-lb Be buying program by AEC, double what AEC asked in January 
(NU, Jan. ‘56, p. 16). Each firm will build a new plant, Brush at Elmore, O., 
Beryllium Corp. at Reading, Pa. Average cost will be $47 lb. AEC’s Be needs 
were met till now from a U. S.-owned, Brush-operated plant at Luckey, O 

. 

Blaw-Knox’s chemical plants division is working on design of a fuli-scale waste 
disposal plant along lines developed on a laboratory scale at Brookhaven (NU, 
Dec. ‘54, p. 14; Dec. 55, p. 27). The process involves reduction of fission prod- 
ucts by separation and concentration, then adsorbing and fixing them on mont- 
morillonite clay. Blaw-Knox’s engineering study includes design of all nonstand- 
ard critical hardware. Job is to be completed by year’s end; cost has not been 


determined 


September, 1956 - NUCLEONICS 





Detroit Breeder Syndicate Proceeds with Building Plans 
Despite Safety Row; Says Design Problems Being Solved 


While questions regarding the safety of Detroit's 100-Mw fast-breeder 
reactor power station swirled furiously in political circles, the Power Reactor 
Development Company—builders of the plant—went resolutely ahead last 
month with a scheduled inauguration ceremony at which the station was 


dedicated to the memory of Enrico Fermi. 


Before a gathering of 450, one year 
to the day after the opening session 
of the Geneva Atoms-for-Peace con- 
ference, a large sign was unveiled 
identifying the 915 acres of swamp- 
land on the shores of Lake Erie at 
Lagoona Beach, Frenchtown Town 
ship, Monroe County, Mich., as the 
site of the $54.5-million Enrico 
Fermi Atomic Power Plant. About 
15 of the 915 acres are being filled 
in to a level five feet above the 
highest recorded level of Lake Erie. 
Here PRDC—a _ Detroit Edison- 
spearheaded syndicate of 8 manu- 
facturing firms and 18 utilities from 
Florida to Wisconsin plans to put 
up the nation’s first privately-spon- 
sored breeder reactor, and to sell 
steam from it to Detroit Edison, 
which is building the adjoining tur- 
bogenerator end of the plant. 

At the ceremony, representatives 
of the Common Council of Detroit 
(30 miles to the north); of Monroe, 
Mich. (pop. 21,000, 8 miles to the 
south) ; and of Frenchtown Township 
welcomed the plant and said they 
were pleased and proud that it 
would be located there. The main 
speaker, AEC chairman Lewis L. 
Strauss, brought a letter of con- 
gratulation from President Eisen- 
Strauss also remarked that 
‘some rather violently-voiced oppo- 
sition in Washington” to the grant- 
ing of a conditional construction 
permit for the plant “was not en- 
tirely unanticipated” by AEC. This 
opposition, he said, is part of an 
“attack being directed against the 
free enterprise development of nu 
clear power in this country”—an 
attack which, “if successful, would 
weaken if not eliminate free com- 
petition and return atomic energy 
to its former condition of a govern- 
ment monopoly.” The question of 
safety, he said, “has been raised by 
some who oppose this enterprise; I 
want to say to you that when this 
plant comes into operation, it will 
only be in compliance with the 
Commission's rigid health and safety 
requirements.” 

The question had been raised just 
prior to the adjournment of Con- 
gress by two Democratic members 
of the Joint Committee on Atomic 
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hower 


Energy, Sen. Clinton P. Anderson, 
chairman, and Chet Holifield; by 
AEC Commissioner Thomas E. 
Murray; and by Michigan's Gov. 
G. Mennen Williams. They based 
their objections on an unpublished 
report by AEC’s Advisory Commit 
tee on Reactor Safeguards that held 
that “there is insufficient informa- 
tion available at this time to give 
assurance that the PRDC reactor can 
be operated at this site without 
public hazard” unless a small-scale 
prototype plant is built first (NU, 
Aug. ‘56, p. R2). ACRS—which 
makes no recommendation, either 
for or against issuance of a construc 
tion permit-—-went on to declare 
that “it appears doubtful that suffi- 
cient experimental information will 
be available in time to give as- 
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surance of safe operation of this 
reactor unless the present fast-re- 
actor program of the AEC is ampli 
fied and accelerated,” and that “it 
is impossible to say whether or not 
an accelerated program would give 
sufficient information to permit safe 
operation of this reactor at the La- 
goona Beach site on the time sched 
ule presently proposed.” 

The United. Auto Workers and 
other big unions filed petitions with 
AEC seeking to block construction 
of the plant. Walter Reuther, UAW 
head and vice-president of the AFL 
CIO issued a statement scoring AEC 
for “betraying public confidence,” 
and was me trying to get union 
labor to walk off the job. 

Politically speaking, the fat was 
in the fire when on Aug. 3—only 
five days prior to the scheduled in 
auguration ceremony-—-Strauss an 
nounced the granting of a “condi 
tional” construction permit for the 
reactor. Anderson said issuance of 
this permit “sets a dangerous pat- 
tern in the early stages of AEC 
regulative and quasi-judicial activ 
ity” because AEC acted “as a result 
of ‘star chamber’ proceedings” over 
riding the safeguards committee re 
port; because Governor Williams 
“has apparently been precluded from 
being heard or participating in any 
decision to build this reactor’; be- 
cause the method of issuance of the 
permit “raises serious questions as 
to whether AEC has violated estab- 
lished legal principles by the con 
fusion of its development and pro- 
motion functions with its regulative 
and quasi-judicial responsibilities”; 
and because “from a practical stand 
point, AEC might feel obligated to 
go through with a bad deal with 
respect to public safety because 
they will have permitted the ex 
penditure of huge sums under the 
construction permit.” Anderson also 
took note of Strauss’ testimony on 
June 28 before the House Appro 
priations Committee “flatly stating” 
that he would attend the Aug. 8 
ceremony: “the issuance of the per- 
mit on Aug. %3 thus fits into this 
arrangement perfectly.” Anderson 
warned that he “expected to ascer- 
tain the full facts involved in this 
precipitate action.” 

Rep. Holifield likewise lashed out 
at Strauss: “ In overruling the 
grave warnings of his own Advisory 
Committee on Keactor Safeguards, 
[Strauss] has, in my opinion, pro 
ceeded in a reckless and arrogant 
manner.... The report of the 
Committee has been suppressed. I 
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believe it has been suppressed de- 
liberately. ... I will introduce a 
legislative proposal in the next ses 
sion of Congress which will separate 
the promotional activities of the AEC 
from its quasi-judicial functions. 
The people of the U. S. have a 
right to objective judicial review 
ri safety matters divorced from any 
promotional objectives which may 
dominate AEC thinking.” Holifield 
also raised the question of the bear 
ing of the EBR-1 meltdown (NU, 
May ‘56, P. 17; June, p. 35) to the 
safety of the PRDC reactor. Ander 
son and Holifield telegraphed Gov. 
Williams to halt construction of the 

, and asked President Eisen 
ower to instruct AEC to withdraw 


the — 
owever this position was not 


borne out by a special atomic energy 
study committee Williams had asked 
to look into the matter. This com 
mittee concluded that “the recent 
charges and adverse publicity were 
apparently based on incomplete and 
inadequate information and a lack 
of erence and knowledge 
necessary equitably to evaluate a 
project of this nature.” 

Criticism of the project at this 
time,” the report continues, “is pre 
mature since in any new project of 
this magnitude and type all of the 
design Sate is never available pre 
vious to the genesis of construction. 

PRDC has demonstrated to 


AERIAL VIEW looking north 
shows 15-acre site being 
filled in—the white patch 
at right center—and 900 
acres of exclusion area, 
mostly swampland, sur- 
rounding it. Crossing pic- 
ture horizontally is new 
access road to site. Par- 
allel to it near top of pic- 
ture is Swan Creek, north- 
ern limit of exclusion area. 
Farms at upper and lower 
left are outside Detroit 
Edison territory. Plant will 
be built on right side of 
filled area, nearest Loke 
Erie. Distance is 8 mi to 
Monroe, 10 mi to Flat Rock, 
26 mi to downtown Toledo, 
28 mi to Cadillac Square 
in Detroit 





the satisfaction of this committee 
that they have continuously co- 
operated, consulted with eo | kept 
all federal and state agencies in- 
formed on the progress of the proj- 
ect. 

“Finally,” the committee went on, 
“we observe that our examination 
has revealed nothing which would 
label the project as unsafe inas- 
much as the Advisory Committee 
only said in effect that there was 
insufficient information and data 
available to them at this time in 
order to pass on the adequacy of 
safeguards. We believe the omis 
sion of the words at this time in any 
yublicity given to this matter has 
ed to the inference that the PRDC 
proposal is unsafe.” 


AEC's Conditions 

There were observers who, while 
agreeing fully that criticism was 
premature at this stage with much 
development work obviously re- 
maining to be done, nevertheless 
felt that AEC had left itself open 
in issuing a conditional permit. 
They recalled that earlier, when the 
Commission was being pressed by 
JCAE for action on the Con Edison 
and Commonwealth permit applica 
tions, AEC took the position that it 
could not act until all the require 
ments of the safeguards committee 
had been met, Actually, a con 
struction permit by its very nature 


is conditional, with issuance of an 
operating license contingent on the 
completed plant's meeting com- 
pletely the rigorous safety require- 
ments. The mits granted Con 
Edison and Commonwealth earlier 
contain a statement that the appli 
cant “has submitted sufficient in 
formation to provide reasonable as 
surance that (the reactor) can be 
constructed and operated at the 
proposed location without undue risk 
to the health and safety of the 
public.” 

However, AEC emphasized much 
more strongly the conditional nature 
of the PRDC permit. To some ob- 
servers, it seemed as though AEC 
was essentially saying to PRDC: 
We have major doubts that you can 
comply with our safety requirements 
when you say you can, but as long 
as you understand that you've got 
to meet the requirements before you 
get your operating permit, we'll give 
you a construction permit because 
it's your money you're risking on the 
chance that you'll be able to follow 
your schedule 

In a covering letter accompany- 
ing the permit, AEC told PRDC: 

“As stated in the construction 
permit the Commission believes that 
the safety problems associated with 
the reactor will prove to be of a 
kind which can be resolved within 
a reasonable time. ... However, 
the Commission wants it to be 
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FAST BREEDER MODEL shows how plant will look when completed. Dome is reactor 
vapor container; to left is large turbine-generator building; below, office building; to 
right, fuel handling and disassembly facilities. Top right are storage tanks and a 
holdup basin for waste water. Herringbone lines on either side are auto parking 


spaces 


clearly understood that in issuing 
this construction permit the em 
phasis is on the fact that it is a 
conditional one and that the Com- 
mission can make no commitment to 
convert the permit to a license until 
it is satisfied on all safety matters.” 

The construction permit itself de 
fined “identified areas of uncertainty 
regarding the hazards potential of 
fast neutron breeder reactors that 
must be investigated and resolved,” 
and added that other areas of un- 
certainty may arise. The permit 
described those now known as 
follows 

“(a) Whether there exists in the 
PRDC reactor a positive component 
of the temperature coefficient similar 
to that exhibited in the Commis- 
sion’s experimental breeder reactor 
(EBR-1). The source of the posi- 
tive component of the temperature 
exhibited by EBR-1 
(presently believed to be caused by 
dimensional distortion of the core 
structure) must be identified and 
its effect, if any, in the PRDC re 
actor must be eliminated. 

“(b) Whether there is a credible 
condition of meltdown and reassem- 
bly of the fuel of the PRDC re 
actor which could result in an ex- 
plosion that would breach the gas- 
tight building surrounding the re- 
actor. Further investigations must 
be carried out to establish that a 
credible condition of meltdown with 
consequent U™ accumulation of 
critical dimensions cannot result in 


coefficient 


such an explosion.” 

The permit goes on to state AEC’s 
belief on the basis of information 
now available that these safety 
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Lake Erie shore runs parallel to, just below, bottom of picture 


problems will prove to be of a kind 
that can be satisfactorily resolved 
within a reasonable time. How- 
ever, the permit adds, “there is 
some doubt whether they can be 
resolved in time to meet the sched- 
ule proposed by PRDC in its appli 
cation and it may turn out that 
further investigations beyond the 
program of investigation outlined by 
PRDC in its application will be 
needed.” 

Almost entirely overlooked in the 
hue and cry over safety problems 
was another AEC reservation that 
some people fear may be at least as 
serious: financing. The permit 
states that although PRDC has sub 
mitted evidence of bank commit- 
ments for a loan of $15-million and 
has described plans for obtaining 
additional financing from member 


companies, “the evidence submitted 
late does not justify a finding 
with respect to the financial qualifi- 


to ¢ 


cations of PRDC.” Accordingly, it 
provides that unless PRDC can fill 
this gap within 12 months, the 
permit is to expire 


Detroit's Answers 

The Detroit design and construc- 
tion syndicates are confident they 
can lick the technical problems re- 
maining, and they have gambled 
$2.4-million already spent for plant 
hardware (NU, April ‘56, p. 22), 
over and above the $8-million for 
research and development to estab- 
lish the basic plant design. Nuv- 
cLeonics asked the designers of the 
Enrico Fermi reactor what is being 
done to meet AEC reservations on 
the two areas of technical uncer- 
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tainty defined in the permit. Their 
replies are as follows. 

“(a) In EBR-1, the fuel rods are 
supported only at their ends. There 
fore, the radial temperature gradient 
in the reactor causes the rods to bow, 
with the rod centers nearer the reac- 
tor centerline than are the ends. If 
the power increases, the tempera 
ture gradient also increases and the 
rods bow more. The inward bow 
ing of the fuel rods tends to increase 
the reactivity of the core, thus caus 
ing further power increase and fur 
ther bowing. This positive power 
coefficient is only noticed when the 
power is increasing rather rapidly 
and heat does not have time to be 
transferred to the NaK coolant 
where increased temperature would 
decrease density al 
duce reactivity. , 

“The Detroit designers are getting 
around this bowing in several ways. 
Fuel pins are much thinner than in 
EBR-1, reducing the forces needed 
to restrain bowing; and they are 
packed so tightly that they cannot 
bow. The assembly structure in 
which the pins are located is de 
signed so thet sufficient cooling is 
provided along its length to prevent 
thermal expansion and subsequent 
bowing of the whole assembly 

“(b) The designers contend first 
that the reactor is designed to pre 
vent meltdown. No conceivable 
way of draining the core of sodium 
has been found, and with sodium in 
the system the reactivity available is 
so low as to prevent power excur 
sions large enough to cause melting 
in any but very small local areas, if 
at all. Tests are planned to study 
the behavior of melting fuel pins 
with and without sodium present. 
A region at the bottom of the re 
actor is provided where all the fuel 
could accumulate as a molten pool 
without becoming critical.” 

Researches are continuing in these 
two fields so that ironclad proof can 
be submitted to AEC in support of 
these contentions. 

The conditions attached to the 
construction permit are a routine 
matter, Walker L. Cisler, president 
of PRDC and of Detroit Edison, 
told Nucrieonics; what is still un 
certain we will go ahead and test, 
he said, 

“This will be a safe reactor, or it 
won't go into operation as far as we 
are concerned,” he declared 
“We've got too great a responsibility 

. it's inconceivable that we 
should do anything not in recogni 
tion of our responsibility to the 
public.” 


therefore re 
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Progress in Italy Reported 
On Varied Nuclear Projects 


The log-jam in the Italian nuclear 
effort caused by the struggle for 
supremacy between government and 
private industry may be easing, ir 
spite of the resignation of Francesc: 
Giordani, president of CNRN (Com 
itato Nazionale per 
cleari—National Committee for Nu 
clear Research). Here are sor 
recent developments reported | 
Nuc.eonics’ Kome correspondent 

Fiat and Montecatini, two of th 
greatest private industrial « mpires in 
the country, have signed an agre« 
ment for Ciller collaboration in the 
nucleonics field. Under it, a ne 
company has been created: SORIN 
(Societa Ricerche Impianti Nucleari 

Nuclear Powerplant Re 
with initial capitalization of $160 
000, which may be raised to $1.6 
million Headquart« rs are in Milan 
Purpose of the company is 
mote development of 
and to obtain plants for the indus 
trial utilization of nuclear power 
It plans to set up both research and 
study centers and complete nuclear 
powerplants. 
in the Italian press, the company s 
first step will be to set up a 3-Mw 
reactor which, it is stated, President 
Eisenhower is donating to honor the 
memory of Enrico Fermi; it is to be 
used for research and radioisotope 
production. 

The manager of SELNI (Soci 
eta Elettronucleare Italiana——Italian 
Electro-Nuclear Company), a syn 
dicate set up by Italy's leading 
nents companies, has just returned 
rom a month-long tour of USAE¢ 
research centers and talks with Amer 
ican industrial and utility groups 

Italy's CP-5 research reactor, to 
be built by ACF Industries (NI 
April "56, p- 17) has had its design 
beefed up to 10-Mw The in 
creased neutron flux will permit not 
only experimental work and produc 
tion of small quantities of plutonium 
but also use of the reactor for mate 
rials testing on a small scale. The 
CP-5 is to be erected in the neigh 
borhood of Ispra 
mune), on the eastern shore of Lake 
Maggiore, where a nuclear power 
slant also is planned. A metal works 
ull for CNRN will be transferred 
there also. 

Italy's 1-Bev synchrotron which 
is being built at Frascati near Rome 
will go into operation next year. 
Work on the $1.6-million facility 
to be the most powerful in Europe 
is well advanced, and all! compon 
ents are to be finished by next 
August. Italian firms are fabricat 
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equipment 


According to re ports 


(Varese com 


ig the electromagnet, the magnet 
power supply, the high-voltage plant 
and the injector, as well as radio 
frequency equipment and measuring 
and control instruments and circuits. 

A course in nuclear physics for 
industry will be given for the first 
time at Rome University in 1956 
57 rhirty students will attend 

4 number of advanced courses 
we available in Milan. About 100 
engineers a year take three courses 
given at the laboratories of CISE 
(Centro Informazioni, Studi ed Es 
perienze—Center for [Nuclear] In 
formation, Studies and Experiments) 
and the Institute of Experimental 
Physics. Two experimental courses 
for nuclear engineers are offered at 
the Politecnico—the engineering fac 
ulty of Milan University: one is a 


' 


postgraduate course i ipplies 


phy ics, the other is in practical us 
f isotopes Both last si 
enrollment has been expanded to 35 


but applications are much more 


months 


numerous ( ompanies send _ stafl 
members and pay their tuition. 

At the first Rome Nuclear Power 
Congress in July, the question of 
governmental vs. industrial control 
of atomic energy was thoroughly dis 
cussed, and the conclusion reached 
that the most desirable course is to 
harmonize the two following the 
U. S, pattern of permitting develop 
ment by private enterprise subject 
to government control The total 
number of Italians with special 
training in nuclear energy was esti 
mated at 1,000, including those in 
government, private industry, and 
universities, Italian uranium pro 
duction was seen as “not brilliant 
of the estimated world output of 
metallic uranium in 1950—55 of 15 
million kg, Italy contributed 130 

) 


kg—and this includes 25 kg of 
nitrate obtained in 1943-46 from a 


OUTSIDE of Trombay swimming pool for 
Asia's first reactor is seen here (details 
p. R11) 


ine near Cuneo However, ura 
nium-bearing ores are known to exist 
in Piedmont, Calabria, and Sardinia, 
and some coastal sands contain zir- 
conium and thorium. Until now 
systematic prospecting has been 
fragmentary (expenditure for min 
eral research work 1946-55 has not 
exceeded $500,000) 
the lack of a law protecting private 
prospec ting ¢ nterpris 


One cause is 


Nuclear Powerplant to Rise 


Amid Chateaux of Loire 


On the south bank of the Loire 
between its confluence with the 
Indre and with the Vienne is a flat 
200-acre tract chosen to be the site 
# France’s first commercial nuclear 
plant. Lying as it does in the heart 
of the chateau country it may seem 
an incongruous site barely 5 miles 
SE are the storied ruins of the 
castle of Chinon, and in the immedi 
ute vicinity are other major histori 
cal monuments at Saumur, Fontev 
Azay-le-Rideau 
4ut rich as it is in historical lore, 


rault Ussé and 


the region 1 poor in energy; $0 
Electricité de France has chosen it 
for its first nuclear central station 
Preparatory site work i under way 
NI Aug, ‘56, p Kil 
construction is to begin within a 
month. The national electric util 
ity will build and operate the plant; 
the Commissariat 4 Energie Atomi- 


and actual 


que will furnish the fuel and mod 
erator 

The EDF-1 reactor will be much 
the same as the G-2 at Marcoul 
NI April, ‘56, p Loading 
100-150 tons of natural 


uranium formed into 1,000 rods 


will be 


1.000 tons of graphite will serve as 
moderator. Fuel rods will be 
spaced 20-25 cm apart in vertical 
channels. Heat output of 150 Mw 
will be cooled by COs at 360 psi 
66% higher than the CO, pressure at 
Marcoule. Net electric output will 
be 60 Mw. Most of the major de 
cisions regarding the reactor have 
been made, and final refinements 
are being firmed up now. The re 
actor is slated to begin operation in 
1959. In January Electricité de 
France will begin studies on EDF-2, 
to be built on the same site 
France's over all nuc lear power! 
plan provides that installed capa 
ity should at least double every 
three years. 


AEC to Spend $3.4 Million 
More for Nuclear Education 


On the eve of its Gatlinburg nu- 
clear education conference (NU, 
Aug. ‘56, p. R12), AEC announced 
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a new aid program that in fiscal ‘57 
will distribute $3-million for nuclear 
equipment, research and training 
aids for universities, and $400,000 

end nuclear materials free or sell 
them at 20% off list. This is in 
iddition to the fellowship aid pro- 
ram, up from $216,000 in fiscal '56 
to $350,000 next year. 

AEC also convoked representatives 
of 75 universities to discuss its plans 
to double the output of the Oak 
Ridge School of Reactor Technology 

ORSORT). Enrollment has already 
been increased this year from 90 to 
1 maximum 120; it is hoped to in 
crease this to 240 by giving the first, 
preparatory half of the course out- 
side ORSORT at other campuses, 
ind enrolling two classes each year. 
Meanwhile, MIT has received a 
whopping $500,000 grant from the 
National Science Foundation to help 
build its research and training re 
actor. The Ford Foundation has 
given $400,000 to CERN, the Euro- 
pean Organization for Nuclear Re- 


se ar¢ 


Hinshaw of JCAE Dead; 
Aided Propulsion Research 


Carl Hinshaw, Republican Con 
from Pasadena—Glendale, 


I 


Calif ince 1938, prominent mem 


ber of the Joint Committee on 
Atomic Energy, died Aug. 5 after a 
brief illness He was 62. A civil 
engineer and leading Congressional 
wuthority on aviation, he had been 
an enthusiastic spurrer of nuclear 

ilsion development, particularly 

iircraft; he headed JCAE’s re 
earch ind deve lopment subcom 

ittee in the 83d Congress 


Industry Use of Isotopes 

Up 500%, Forum Reports 
By February of this year, there 
were 1,020 industrial users of iso 
topes with 1,347 installations in the 
U. S.—a 500% increase over five 
igo, according to a compre 
ensive report on ten years of in 
istrial utilization of radioisotopes 
ist completed by the Atomic Indus 
trial Forum. Starting with the birth 
#f the AEC isotope-distribution pro 
in August 1946 (NU, Aug 
R6), the report lists every 
ye of the user organizations until 
February 1956, including geographic 
location of the installation where 
used, the isotope used, the year of 
the license and the purpose for 
which the license was granted. 
Company and subject indices are 
also provided. The report is based 
on the records of AEC’s Isotopes 
Extension at Oak Ridge, and is 

ivailable from the Forum. 
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About the Industry 


A $2-million radiation physics lab will be built by DuPont at its 


Wilmington, Del., experimental station. To provide additional 
facilities for long-range research on the measurement of radiation 
and its absorption in various materials, it is expected to supply 
fundamental data for radiation studies now being conducted in 
various departments of the company. It will be operated by the 
DuPont engineering department and will be staffed by radiation 
specialists. Construction on the two-story building is scheduled 
to start at once on the eastern side of the station; completion is 
set for January 1958. DuPont emphasizes that although it de 
signed and built the Hanford and Savannah River plutonium 
reactors and still operates the latter group for AEC, its direct 
interest is not in power reactors but in the effect of radiation on 
reactions involved in chemical manufacture. 


* 
Pictured here is the heart of a new division of the Budd Co. called 


Nuclear Systems, which will provide “complete systems or any 
parts thereof containing nuclear materials as an essential part of 


the system.” The radiation facility shown will allow fabrication 
and use of strong radioisotope sources, in excess of 10,000 curies; 
it is believed to be the only commercial source of supply for such 
high-intensity sources in the country. In the center is a 36-in 
high-density-glass shielding window looking into a_ heavily 
shielded hot cell; a closed-circuit TV system gives the operator a 
side view of his manipulations with an Argonne No, 8 master 
slave. Budd hopes to find a considerable market for Co*’ and 
other irradiation units for studies of radiation effects on industrial 
products and processes. It will inventory the more common 
long-lived isotopes in bulk form to expedite fabrication of sources 
to order; sources will be available for therapy, radiography, gag 
ing, research irradiation units, etc. Budd also will design and 
build equipment for controlled exposure of such sources, includ 
ing instrumentation and control apparatus. 
a 


Kennecott Copper Co. is entering zirconium production, and has 


engaged Horizons Inc. as consultants in the design, erection and 
operation of a pilot plant in Bedford, a Cleveland suburb. This 
marks the first non-government-sponsored production of Zr 
Horizons has developed a number of patents covering zirconium 
metallurgy. Kennecott is also teaming with Koppers Co. to pro 
pose to AEC a 5,000-ton/yr uranium feed materials plant 
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THIS 2-HIGH/4-HIGH COMBINATION rolling mill, built by 
Stanat Manufacturing Co., NYC, is used at Babcock & Wilcox's 


ANOTHER NUCLEAR POWER STATION is rising in Britain: a 
four-reactor station at Chapel Cross near Annan in SW Scot- 
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nuclear facilities plant at Lynchburg, Va., os a utility mill for land. Reactors will be “Chinese copies” of Calder Hall units. 


experimental rolling of small pieces. Ingots are heated be- 
tween passes in electric furnace (left). Similar mills have been 
built with automatic roll-changing mechanisms activated by 
remote control, permitting operation under dry-box conditions; 
one such is at Argonne, another has just been ordered by 
Britain's Atomic Energy Authority. Other such mills are in 
use in nyclear establishments in Belgium, Spain 


Parley Asks More Nuclear 
Facilities for Use in South 


Recommendations for “a long 
range regional program to establish 
one or more strategically located 
nuclear test facilities” in the South 
“for carrying on industrial work in 
nuclear technology in the region” 
highlighted the conclusions of a 
pe conference held last month 
in St. Petersburg, Fla. Called to 
advise the governors of 16 Southern 
states from Delaware to Texas on 
establishing a broad joint plan for 
regional Jeuslopment of nuclear 
energy, the conference brought to 
gether 200 technical, industrial, and 
educational leaders for four days of 
study and discussion. More than a 
score of recommendations resulted 
which, together with supporting 
findings, will be presented to the 
Southern Governors Conference this 
month, 

The idea was first proposed by 
Gov. LeRoy Collins of Florida to 
the SGC in October 1955. The 
conference entrusted planning and 
development of the program to the 
Southern Regional Education Board, 
a central agency SGC had set up 
originally to pool the region’s higher 
education facilities; it was SREB 
that convened the work conference. 
First step under the plan was to 
find out what the South can do in 
applying nuclear energy in industry, 
agriculture, power, public health and 
medicine. 

The key recommendation, for 


Like Calder Hall, Chapel Cross will be on Atomic Energy 
Authority—not a Central Electricity Authority—facility, with 
primary emphasis on plutonium production; nevertheless, Chapel 
Cross will supply 160 Mw net to national grid. First reactor 
is to be completed in 1959, last in 1961. No. | reactor being 
erected in middie distance towers over concrete forms foi 


biological shield of No. 2 in foreground 


regional nuclear test centers, pro 
vides that these laboratories be pro- 
vided with a minimum technical 
operating staff and be adequately 
equipped to permit use of the facili 
ties to capacity by private industry 
for research and development on 
nuclear problems. Goal is to in 
crease the utilization of nuclear en 
ergy by industry in the Southern 
states. In addition, it was urged 
that a regional program be set up to 
disseminate to Southern industry in 
formation on actual experience and 
potential benefits of nuclear tech 
nology to industry, including the 
use of regional industrial confer 
The working groups also 
called for introduction of a broad 
program of public information on 
nuclear energy, and for expansion of 
the Oak Ridge Institute of Nuclear 
Studies. 

Other recommendations included: 

Manpower and education. Par- 
ticular attention should be given to 
improving training in science and 
mathematics at the high school level 
by offering necessary incentives to 
obtain and hold competent teach- 
ers; motivating students to enter 
science professions, and requiring 
sounder science and math curricula 
in high schools. 

Public health. Responsibility for 
health and safety matters related to 
the increasing use of nuclear energy 
should be clearly delegated to the 
single state agency normally respon- 
sible for public health. Adequate 
training facilities must be estab- 
lished to meet the acute shortage of 


ences. 


trained personnel in the field of 
radiological health 
Nuclear power. For the “orderly 

_ ed wb of commer 

cial nuclear power in the South,” 
the states should continue to rely 


economic 


on existing power systems and man 
ufacturers 

Public information. In under 
taking “aggressive action” to im- 
prove dissemination of public in- 
formation on peaceful nuclear ap- 
plications, existing state agencies 
should be utilized to the fullest. 

Medicine. An information cen 
ter with consultant services should 
be set up within the framework of 
an existing regional agency to col- 
lect and disseminate information 
that can aid expansion of the field 
of nuclear medicine, and to foster 
grant-in-aid programs for support of 
research, and training in the field. 

Agriculture. Regional radiation 
facilities maintained cooperatively 
by AEC, Oak Ridge National Labo- 
ratory, the University of Tennessee 
and state agricultural experiment 
stations should be expanded and 
more widely used. A specialized 
training program in nuclear energy 
for agricultural scientists should be 
instituted. The states should make 
available funds for establishment 
and operation of a plant irradiation 
facility for research and teaching in 
genetics and plant breeding. This 
last bore immediate fruit when Gov. 
Marvin Griffin of Georgia authorized 
such a facility for the state agricul- 
tural college. 
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Reactor News 


Prototype SRS to be built at Windsor. Combustion 
Engineering will build a $10-million Submarine Reactor, 
Small, at its new Windsor, Conn., nuclear engineering 
laboratory. Called SIC under the new Navy nomen 
clature, the reactor will be housed on a 530-acre site to 
be leased to AEC for 40 years for $1; like the Westing- 
ouse submarine reactor prototype in Idaho and that of 
at West Milton, N. Y., S1C will be installed in a steel 
plica of a submarine hull section. All power equip 
ment necessary for propulsion, including ee te in 
trumentation, will be provided as on shipboard. Com 
bustion, third major contractor in the submarine reactor 
program, is specializing in engines for subs considerably 
saller than Nautilus. 


Fuel element fabrication in Canada. AMF Atomics 
Canada) Ltd. has the first long-term contract given 
private industry in Canada to make fuel elements for 
Atomic Energy of Canada Ltd. The firm will build a 
0,000-ft? plant—first unit of a large nuclear facility 
on a 30-acre site at Port Hope, Ont., to carry out the 
ntract. Construction is to begin shortly, and the 
plant is to be operating at full capacity by early ‘57. 


APPR on last lap. Construction on the Army Package 
Power Reactor at Ft. Belvoir, Va., is 58% complete, AEC 
told Nuctzonics. The building is nearly finished, vapor 
container and biological shield are finished (NU, Aug 
56, p. RQ), turbogenerator and condenser are installed, 
nuch of the electrical installation is completed. Second- 
iry piping is now being connected and welded; the re 
ctor vessel and pressurizer are being made at Alco’s 
Dunkirk, N. Y., works, and the core at Oak Ridge 
Schedule calls for installation of fuel elements and con 

rods in late December or early January, noncritical 

ng, cleanup and final examination of components in 
time to permit going critical prior to March 1. After 
low- and high-power tests, a 700-hr test will be run 
feeling is that the contract provision for this to be com 
pleted by July 10 will be met. 


Daystrom to build Quehanna reactor. The contract for 

Curtiss-Wright’s 1-Mw swimming pool reactor at its 

earch center at Quehanna, Pa., has gone to Day 

who will build the reactor structure, control rod 

ind instrument bridge. The unit is a Chinese 

f the Penn State reactor, and is to be completed 

in early spring. Leeds & Northrup is said to have gotten 
the contract for the instrument console. 


New sphere contract let. Chicago Bridge & Iron Co. 
ill build the 190-ft dia. steel sphere to house Common 

wealth Edison’s Dresden station boiling water reactor 

near Chicago. Second only to the West Milton, N. Y., 
wctor sphere in size (also built by Chicago Bridge & 
m), it will be completed by early 1958; the 180-Mw 

plant, being built by GE, is to be in operation by 1960 

otal weight of the sphere will be 3,000 tons, total 
lume 3,590,000 ft.’ 


Endurance record for sub reactor. The Nautilus pro 
totype propulsion plant at the Idaho testing station, S1W 

formerly STR), ran at full power for 1,600 nonstop hours 

more than 66 days and 66 nights, the equivalent of 
1 full-speed trip about 1% times around the globe. The 
run was made on a single uranium charge and used only 
a part of it, having “many hundreds of hours of full op- 
eration” still available. A diesel-powered sub would 
have burned 1.6-million gallons of Koel on an equivalent 
run. Nautilus itself, still operating on its original charge 

NU, Aug. '56, p. R12), has not cruised nonstop longer 
than 206 hours 
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Dravo gets PWR contract. Westinghouse has picked 
Dravo Corp. of Pittsburgh as installation contractor for 
the Shippingport PWR. The job will include installing 
the 200-ton pressure vessel, steam generators, pumps, 
water purification system, and electronic controls 
Dravo, which is starting work on the multimillion con 
tract at once, will prefabricate some of the piping as 
semblies at its Marietta, Ohio, pipe shop. 


Hanford’s new PCTR. A new, $200,000 test reactor 

the Physical Constants Test Reactor—has been placed in 
operation by GE at the Hanford Works. The graphite 
reactor is used to evaluate methods of constructing 
uranium fuel pieces and distributing them within present 
reactors, and may also help suggest improved designs 
for new reactors It is part of a program ol research 
into chain-reaction physics, aimed at producing fission 
able materials more efficiently. PCTR replaces sub 
critical test reactors previously used at Hanford, and, 
being critical, develops a higher neutron flux and gives 


more accurate results. Further, it does not need to be 


disassembled after each test, as did the subcritical ma 
chines, It is built (see cut) in two large blocks that can 
be moved apart to expose the central core: a 7-ft cube of 


graphite, acting as moderator, contains a 2 x 2 « 3 ft 


central cavity. Lattices of fuel of various kinds, sizes, 
and shapes and in various geometrical arrangements can 
be inserted in the cavity; the operator then moves the 
end block snugly against the central section, and meas 
ures resulting operating characteristics on recording in 
struments in a control room shielded by 2-to-5-ft con 


crete walls and roof. 


Idaho is ALPR site. The Argonne Low Power Keactor 
will be built at the Idaho reactor testing station, AE‘ 
has decided. Construction of the 200-kw boiling water 
reactor (NU, March ‘56, p. 22) will start late this year 
ost is estimated at $1,225,000. Pioneer Service and 
Engineering Co., Chicago, is providing architect-engineer 
services for the non-nuclear components for the plant, 
which is being designed for remote military installations 


More expansion at NRTS. A $1.6-million expansion of 
the assembly and maintenance building in the Aircraft 
Nuclear Propulsion area will include a 150 ~« 285-ft ad 
dition to the existing building and a second floor over 
part of it; bids are to be opened Sept. 12. C. W 
Watkins & Son, Boise, got the contract to build a balcony 
in the MTR building (NU, Aug. ‘56 p. ROY) with a 
$15,971 bid 


RO 





Report from Britain 


LONDON 


With bids due in October for the first two nuclear 
power stations for the Central Electricity Authority, 
there is considerable speculation in Britain on how 
greatly designs for the four groups will depart from 
that of Calder Hall, which was never optimized for 
straight power production. 

But it is pretty certain from a round-up of some of 
the research departments that pressures of 200 psi 
twice that of Calder Halland temperatures around 
500-550° C, which are now being clocked on the de- 
velopment rigs, are pretty close to design specifications. 

ese gas conditions indicate that the construction 
firms are prepared to weld plate on site much thicker 
than the 2-in. low-carbon manganese alloy used at 
Calder Hall. At least one company proposes 4-in. plate. 
Another is known to be submitting a design using 3-in. 
plate in a sphere-contained reactor that will have a firm 
output of 300 Mw. Observers believe this to be the 
(British) General Electric Co. group bid, as its struc- 
tural member, the Motherwell Bridge and Engineering 
Co, Ltd., is building the sphere for the Dounreay fast 
reactor. 

The four groups bidding include: the Nuclear Power 
Plant Co. Ltd, (the Parsons, Reyrolle, Whessoe, Head 
Wrightson et al. group); General Electric Co, and 
Simon-Carves; English Electric, Babcock & Wilcox and 
Taylor Woodrow; and Associated Electrical Industries 
and John oe Ltd. The plants they are bidding 
on will be the first power-only stations (NU, Nov. 55, 
p. 60; Aug. '56, p. R11), unlike Calder Hall where plu- 
tonium is the goal and power is a byproduct. 

The security clamp imposed by most of the com- 
panies now even includes monitoring of incoming phone 
calls. Group research teams, numbering around 200- 
300 have been working night and day on the two most 
vital problems: metallurgy of can materials, and the 
various phases of heat transfer. But several important 
advances in magnesium metallurgy are not to be fully 
reported until the Calder Hall symposium in November. 

A new magnesium alloy called Magnox, containing 
beryllium, calcium and aluminum, is probably the most 
significant. It is the outcome of a long search by AEA 
metallurgists to stabilize the oxide of magnesium at ele- 
vated temperatures in a COs atmosphere with a CO and 
HO content. Apparently oxidation of pure magnesium 
can proceed at penetration rates around 0.004 in./day 
in such an environment at temperatures as low as 200- 
300° C. The beryllium and calcium content reach up 
to 1% each, the i being largely responsible for the 
improved creep and weldability characteristics of the 
alloy. The Al assists the introduction of the beryllium 
into the solution. 

GEC is using similar alloy. But this company told 
Nucieonics that the higher gas pressures and temper- 
atures used in its reactor render the oxidation rate less 
critical but aggravate the creep problem with the fins 
This made the stress-and-corrosion properties all-impor 
tant, and the company has developed a rig which, it 
claims, enables these two processes to be examined si 
multaneously for the first time. Findings have led to a 
modification of the alloy that at the same time tends to 
inhibit the ability of magnesium to vaporize through its 
surface oxide. 

Apart from having a low neutron capture, another 
advantage of magnesium is its almost perfect compati- 
bility with uranium. This obviates need for an anti- 
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diffusion barrier between can and rod. Using alu- 
minum cans, catastrophic diffusion between can and rod 
causing bursting of the can by the eutectic formed 
was both first observed and remedied at Harwell dur 
ing the Easter holiday of 1947. This was revealed to 
Nucreonics by L. M. Wyatt, who together with H. Fin 
niston—the two chief metallurgists of AEA—and a third 
man worked shifts round the clock for several days. 
The remedy is still classified but apparently is an anod- 
izing process costing less than 1% per can. (Pimpling 
was first noted in a U. S. report published some months 
before the Harwell work. ) 

While magnesium is compatible with uranium, it is 
violently reactive under operating conditions to tin, 
lead and many other metals, trace quantities of which 
could possibly be present. As normal anodizing is not 
effective, GE metallurgists have perfected a special an 
odizing process using an ieattedleead metal fluoride in 
the electrolyte. It is claimed that at operating temper- 
atures of 550° C, the can surface obtained is fully stable 
when in contact with the worst offenders—lead and tin. 
So far it is not thought that any such protection was pro 
vided for the Calder Hall cans. 

It is also just revealed that the cans used in Calder 
Hall have transverse fins (at right angles to gas flow) 
which greatly increase heat-transfer coefficient for a 
negligible rise in pump horsepower. Originally the cans 
had longitudinal fins parallel to the gas flow, or only 
slightly twisted after extrusion. But P. Fortescue, who 
hit upon the transverse arrangement, told Nuc LEeonics 
that the transverse temperature distribution across the 
duct proved “shockingly non-uniform.” There was a 
perpetual hot gas core clinging to the roots with a rela- 
tively cold annulus outside. Attemps to “stir it up,” he 
said, began with the use of clip-on deflectors, the ar- 
rangement that finally appeared to give the best heat 
transfer for given pressure drop being in effect equiva- 
lent to placing the fins transversely. A water and alu 
minum powder rig on which this flow pattern was simu- 
lated revealed the existence of two contrarotating vor- 
tices behaving in the manner of a gear pump between 
adjacent fins. These generate high scrubbing velocities 
across the fin, mix the gas generally and greatly increase 
the heat-transfer coefficient for a negligible rise in pump 
horsepower. 

The Calder Hall cans, which are 4 ft long, have a 
single start helical fin %« in. deep by % in. thick, milled 
from solid extruded bar; wall thickness is %e in., pitch 
about % in. and the rod diameter is 1.15 in. A radial 
clearance of 0.007 in. is closed by the coolant pressure. 

Impact extrusion techniques are being developed gen- 
erally to form the can. GEC appears to favor multi 
start wide-angle helical finning to transverse finning and 
has produced some cans with both fin and can extruded 

helix angle being obtained by twisting. Sealing the 
end caps is commonly done by an automatic argon ar 
welding cycle with the can rotating. There is a likeli 
hood that both Harwell and GEC at least enclose an He 
capsule before sealing as a fault-monitoring agent 

Over-all impression is that the scope and intensity of 
the research effort made by the four groups has no 
precedent in British industrial history. Design depart 
ments often have worked 24 hours a day, seven days a 
week, during the last 12 months. GEC alone has spent 
$4%4-million so far in preparing its 2-million-word bid 
This includes in their case an analog computer on which 
the whole operating cycle of the reactor has been pro 
grammed. In this project a significant section of British 
industry has had to stretch commercial prudence be- 
yond conventional limits. As GEC director A. Lindley 
put it, “There is no pulling out now.” 
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World News 


Brazil fixes pool site. After some deliberation (NU, 
May ‘56, p. 23), Brazil has decided on Sao Paolo as site 
for the 5-Mw swimming pool Babcock & Wilcox is build- 
ing for her. It will be located on the new campus of 
the University of Sio Paolo in the suburb of Jaguaré, 
ibout 5 miles SW of the city center. A new Institute 
f Atomic Energy has been established to operate the 


reactor. William M. Breazeale is project engineer for 


22.4 
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New French liner to be atom-convertible. For several 
years France has been planning a Normandie-like super 
liner to replace the aging Ile de France. Last month 
the French Line disclosed the 30-knot, 55,000-ton 
France would be built with engine-rooms so designed 
that the ship’s eight boilers could be removed and re 
placed by reactors if nuclear power should become 
economic. The $78-million ship is to be laid down 
shortly at the Penhoét yards in St. Nazaire for launching 
This is the first decision for even deferred use 
of reactor power in a major passenger liner; the U. S 
Lines considered and turned down nuclear power for 
the projected sistership to the United States 


in 1960 


Belgian reactor operating. The first research reactor 
at the Mol nuclear center (NU, Feb. '56, p. 13) went 
critical with a very flat first loading—-the core length 
was about half the diameter and amounted to 18 tons 
natural uranium. Critical experiments now being run 
show that optimum critical loading will be ~15 tons 


West Germany finds U ore. Promising deposits have 
been uncovered along the iron curtain border. Rich 
est are in the Fichtel mts near Selb at the Bavarian 
Czech-Soviet zone frontier juncture; at Weissenstadt, 
one of 30 locations in this area where deposits exist, the 
ore assays 40 gm/ton. Uranium has also been found in 
three other areas: in the Bavarian forest along the 
Czech frontier and in Upper Franconia; in the Brocken 
district of the Harz mts, and in the Black Forest. The 
frontier deposits are offshoots of the rich pitchblende 
veins in the Erzgebirge between Czechoslovakia and 
East Germany which is now one of the Communists’ 
chief sources. None of the West German deposits rivals 
those of the Belgian Congo, Canada, or Colorado, but 
they do total enough to make West Germany perhaps 
self-sufficient; the government estimates a vield of 30 
tons of U™ 


Germany getting Spanish U. Bonn hopes for a success 
ful conclusion to tomes initiated by Atomics Min 
ister Franz Josef Strauss in Madrid recently for German 
participation in mining of Spanish uranium ore. Germany 
wants foreign ore of higher concentration (such as 
found in Spain) which, mixed with lower-grade German 
ore, would make processing more economical. Outlook 
is for setting up of joint companies using German 
machinery and trained specialists, Spanish labor and 
capital. Concentrates would be processed in Germany 
some might be returned to Spain. 

A-ship plans in Japan. The Transportation Ministry has 
drafted plans for completion of two nuclear-powered 
ships by 1966. Propulsion plants are to be 20,000 
30,000 hp, one imported, one built in Japan. Sub 
marines are preferred, but if the cost is prohibitive sur 
face vessels will be built. A basic research program is 
to be launched next year (the Ministry is asking $638,000 
in the 1957 budget), and a research reactor built or im 
ported within five years. 

Advances in Israel. Another new step is reported in 
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Israel's efforts to assure a domestic uranium supply: 
a cheap method for detection of underground U de 
posits a “indirect” means where natural sources of 
water and gas occur. Last year Israel reported devel 
opment of a new process for extracting U from phos 
m ves found in the Negev. 


Trombay pool critical. The first reactor in Asia 
reached criticality on Aug. 4 under dramatic circum 
stances as 50 scientists and engineers, almost marooned 
on Trombay Island in Bombay harbor by lashing mon 
soon gales, worked around the clock. Difficulties, in 
addition to bad weather, had included deformation in 
transit of fuel elements shipped from Britain. The 
$630,000 reactor moves horizontally in a 28 x 10-ft 
»001 of 8%-ft concrete, which a in a 100 x 50-ft 
Fall 70 ft high. The core is a 2-ft cube containing 
25-30 MTR-type fuel elements — by the UK 
under a bilateral signed last year. The reactor will °p 
erate at 1 Mw. In addition to experimental channels, 
a graphite thermal column 6 ft square is ong at 
one end of the pool; at the other end are facilities for 
shielding experiments. Automatic safety devices will 
scram the reactor if power fails, excessive heat is gen 
erated, or certain instruments fail. The larger CIR 
(NU, June ‘56, p. 23) is under construction also on 
lrombay Island. (See photo p. R6.) 


Medical center for Taipei. A $100,000 Atomic Medi 
cal Center building has been completed at the capital 
of Taiwan (Formosa). It has no equipment yet, but 
Prof, Wu Ching, president of the Chinese Radiological 
Society, now studying in the U. S., plans to buy a Co™ 
machine and a 2-million-volt X-ray machine next year 
from American manufacturers. 

East European news. Foundation work and the first 
ibove-ground installations are proceeding on Hungary's 
research and isotope producing reactor—first Soviet re 
actor to be built outside the USSR—at Csillebére in the 
hills overlooking Budapest, near the site of the Central 
Physical Sciences Institute. It is slated to go into opera- 
tion at the end of 1957, and is said to be of “the same 
type used in Moscow with only a few detail changes 
necessary because of — Hungarian requirements.” 
Bulgaria has started basic construction on her research 
and-isotope reactor, and has also altered Soviet blue 
prints. She plans to specialize in nuclear biology, and 
special channels for biological research will be provided 
Special construction precautions are being taken because 
of the earthquake danger at the undisclosed site. Yugo 
slavia is also in the construction phase on a larger Soviet 
research reactor of the type Russia is supplying also to 
Peiping. Czechoslovakia (NU, April ‘56, p. 19) 
Poland, and Rumania are also to get Russian research re 
actors. Meanwhile Hungarian Premier Andrds Hegediis 
declared that his country’s first power reactor would be 
started during 1957 for completion by 1960; “the Soviet 
Union has assured us of her fullest assistance in this 
project,” he said. Furthermore, “several high capacity 
itomic power plants should start operations in our 
country” during the third (1961-65) five-year plan 
finally, he promised that these plants would be fueled 
by Hungarian fissionable hase Mass-production of 
nuclear instruments has started in Hungary, is soon to 
start in Czechoslovakia and Poland. East Germany re 
ports discovery in Thuringia of uranium deposits de 
scribed as “the largest in Europe” that will take 15-20 
years to mine; the 11,000 inhabitants of Ronneburg are 
to be resettled. 
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News in Brief 


New licenses. Battelle last month got an operating 
license for its Columbus, O., pool research reactor. 
Aerojet-General Nucleonics got a construction permit for 
its prototype AGN-201 (See p. 100) And the Na 
tional Advisory Committee for Aeronautics (NACA) ap- 
jlied for a $5-million tank-type research reactor using 
fully-enriched U™ for ANP studies at its Lewis Flight 
Propulsion Laboratory at Sandusky, O 

AEC seeks magnesium Oak Ridge has asked for 
2,000~3,000 tons of Mg in the 12 months beginning 
next July 1. 

. and contracts for uranium. AEC seems to be 
moving to clean up its backlog of pending contracts for 
U mills. Four were signed within a few weeks: with 
Texas Zinc Minerals for a large mill at Mexican Hat, 
Utah; with Dawn Mining Co. at Ford, Wash., 28 mi N 
of Spokane; with Lost Creek Oil & Uranium Co. at Split 
Rock, Wyo., and with Union Carbide Nuclear at Rifle, 
Colo, (NU, July 56, p. R5). A fifth accord is “im- 
minent” with Lucky Mc-Utah Construction Co, in Fre 
mont County, Wyo., and others are still pending. Basic 
understanding has been reached with Vitro for a $1.2 
million expansion at Salt Lake City using a new solvent 
extraction process. The $3-million, 400-ton/day Dawn 
processing mill will be the first approved by AEC using 
ion exchange columns. Western Knapp Engineering 
Co. of San Francisco will build both the Dawn and Lost 
Creek mills, starting at once for completion in a year. 


Radiation research at Mellon Institute. The Pittsburgh 
research organization is planning a major research effort 
on radiation, and has established a department to carry 
on the work, Former Army Chief of Staff Matthew B 
Ridgway, now chairman of Mellon’s trustees, said the 
Institute has bought a 3-Mev Van de Graaff from High 
Voltage Engineering Corp., and has engaged Robert H. 
Schuler of Brookhaven to head the radiation research 
department. The work will cover both basic studies on 
the nature of radiation and investigation of practical ap 
plications in chemical processing, “cold” pealiedion, and 
other fields. 


New contract for Fernald. National Lead Co, has re 
ceived a four-year extension of its contract with AEC to 
operate the Feed Materials Production Center at Fernald, 
Ohio. The new pact runs to June 30, 1961; annual 
estimated operating costs are $38-million. 


Controlled fusion course. Stevens Institute of Technol- 
ogy, Hoboken, N. J., is offering a 15-week graduate 
course in controlled production of energy by thermonu- 
clear fusion. The course, believed to be the first ever 
given in this field, will be taught by the new physics 
department head at Stevens, Winston H. Bostick, fresh 
from an AEC thermcenuclear research project at the Uni- 
versity of California Radiation Laboratory; it will cover 
theory, proposed processes, techniques and problems 
involved in using fusion energy 


Security group expands, The Scientists’ Committee on 
Security Inc., an independent voluntary group set up 
early this year, is planning to expand its activities in the 
field of science and security. The committee seeks to 
act as a clearing house for information and responsible 
scientific opinion on matters of information security and 
personnel security, and attempt to answer individual 
inquiries in this field (2153 Yale Sta.. New Haven, 
Conn.). Other functions include cooperation with gov- 
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ernment agencies in establishing realistic security pro 
grams that safeguard both national security and indi- 
vidual rights; fostering of better popular understanding 
of the relationship of science and security; and under- 
taking of special studies and reports in this area. 


Neutron generator for U. of Arkansas. The chemistry 
department at the U. of Arkansas is installing a 400,000- 
akontie ion accelerator to produce 14-Mev neutrons 
for research and graduate instruction in nuclear science. 
AEC is supplying the cost of the instrument and the 
university is providing the housing; over-all cost will be 
$100,000. In subsequent years neutrons from the 
H'(d,n) He* reaction may be used to activate a “pickle- 
barrel” reactor. 


GE expands at Schenectady. A $2-million expansion otf 
GE’s Facilities for manufacturing and testing canned 
motor and electromagnetic pumps for the nucleonics 
industry has begun. Employees engaged in this work 
“will almost triple” within 12 months. 


Kidde studying shielding for Army. A contract for a 
“field expediency shielding study” has been given Walter 
Kidde Nuclear Laboratories by the Army Corps of Engi- 
neers. Objective of the study, to be completed by 
January, is to gather basic data on shielding against neu 
tron and gamma radiation using materials available in 
military field operations 

General Atomic philosophy. When General Dynamics 
Corp. dedicated the San Diego site of its General Atomic 
division’s $10-million pure and applied science lab, di- 
vision research director Edward C. Creutz said the lab’s 
purpose will be to combine learning with doing—that is, 
basic research with technological development. Under 
the second heading, he said, GD is allind on several 
kinds of reactor problems, including an effort to create 
reactors “intrinsically so safe that they could be installed 
in any community, in any university, in any country.” 
Under the first, the program will include attempts “to 
understand the electronic and nuclear structure of mate 
rials in a search for things with better high temperature 
strength, better resistance to the effects of radiation, and 
better corrosion resistance. Our basic research will also 
include work on the nature of the hydrogen atom 
because some day in the future our energy may come 
from the fusion of hydrogen atoms in controlled thermo 
nuclear reactors. We shall also carry out basic research 
on the process of fission of the heavy nuclei, for although 
ore knows how to make a wide variety of chain-reacting 
devices, there is still much unknown about the real na- 
ture of nuclear fission.” At the division’s temporary 
headquarters, meanwhile, studies of reactor systems and 
other nuclear projects are underway, including a study 
on commercial ship propulsion, 


Summer training for more engineers. A second, sup 
plementary summer school for engineering college fac 
ulty members is being established at Brookhaven Na- 
tional Laboratory, in addition to the original one at 
Argonne (NU, Jan. '56, p. 16). The BNL program will 
accommodate 30 additional candidates; 22 institutions 
will be represented in the first class. The first Argonne 
school had a capacity of 60, and more than 160 qualified 
applications were received. Basic aim of the program 
is to expand the number and scope of engineering 
courses offered in the nuclear field. Meanwhile, appli- 
cations are due Nov. | for the fifth session of Argonne’s 
International School of Nuclear Science and Engineer- 
ing, starting Feb. 4 
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A 256 Channel Analyzer 


based on the 


Argonne National Laboratory Design 


INC. 


@ Permits automatic subtraction of background 
from the spectrum read out. 

@ Permits section storage for separate isotopes. 
Average dead time of the counting channels is 
reduced when only the first 128 channels are 
used. 

@ Provision for decimal printout with auxiliary 
circuit is available. 

@ Records a permanent plot of the spectrum. 
@ Analyzes approximately one million counts 
per minute—acceptance counting rate up to five 
million per minute — without appreciable data 
distortion. 

@ Ease of maintenance aided by oscilloscope 
readout. 

@ Information permanently stored in magnetic 
toroids — data cannot be lost through power or 
component failure. 


Specifications 


1. 256 channels, each with 65,536 count ca- 
pacity. 2. Linearity 0.2% of full scale (except 
first 2 channels). 3. Channel dead time 20 
microseconds plus 0.5 » microseconds, where 
n is the channel number. Average dead time 
is less than 80 microseconds. 4. No channel 
width adjustment needed—no channel width 
drift. Positional drift small and uniform. 
5. Channel width approximately 0.2% of 
full scale. 6. Cathode ray tube display of 
data available during accumulation and read- 
out — clearly shows the data in each channel. 
7. Permanent record of accumulated data 
available with precision pen recorder. 8. 100- 
ke pulse generator for decimal conversion. 
9. 1000 VA Sola transformer for voltage 
regulation. 10. Standard power cable has 
three-prong connector with provision for 
grounding. 





The special design and material 
Sylvania fuel elements make 


able to gas-cooled reactor service 





A typical closed cycle gas-cooled reactor power plant system design, utilizing a 


gas turbine translation unit. Drawing courlesy of American Turbine Corpora- 


tion and Ford Inatrument ( ompany. 


Gas-cooled reactors and high heat 


...@ problem in fuel element design 


4} 
HE development of nuclear- 
powered gas turbines promises to 


open up important new fields of 


practical application for atomic 
energy. 
are realized, the gas 


If postulated economies 
turbine will 
prove to be an ideal mobile power 
source for oil tankers and other 
seagoing vessels. The gas turbine 
promises, also, to be an economical 
power source for small generating 
plants in the 5000 to 50,000 KW 


range. 


To realize inherent economies, 
the gas turbine requires a gas 


cooled nuclear reactor—a type that 
of necessity operates at high tem- 
perature. Fuel elements of custom- 
ary design are unsatisfactory for 
this service because of the high 
operating temperatures encoun- 
tered. To meet this problem, 
Sylvania has developed a series of 
pecial high-temperature elements 
that can be adapted to gas-cooled 
reactor service which calls for fuel 
operating temperatures of 1200 F 


and above. 


If you would like to investigate 
the practicability of similar re- 


actors for your own applications 

. remember that the ke y to econom 
ical operation is the fuel element and 
fuel re processing. Our technical and 
scientific staff will gladly answer 
any questions you may have in 
this area. Write for your copy of: 
Sylvania Atomic Fuels and Reactor 
Components. 


SYLVANIA ELEcTRIC Propucts IN 
Atomic Energy Div on, P. O. Box 59 
Dept H655V, Bayside, New York 
In Canada 
Sylvania Electric (Canada) Ltd, 
University Tower Building, Montreal 
Sylvania International Corporation 


14 Bahnhofstrasse, Coire, Switzerland 


¥ SYLVANIA 


LIGHTING ® RADIO e 


ELECTRONICS e 


ATOMIC ENERGY DIVISION 
TELEVISION . 


ATOMIC ENERGY 


SEE SYLVANIA IN BOOTHS 109-110 IN THE 1956 TRADE FAIR OF THE ATOMIC INDUSTRY 
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19 tons of stainless... 
all for one customer... 
all for atomic power... 


-s:;and all from 


CARLSON 





Garson,» op Stainless Stee/s Exclusively 


THORNODALE * NN SYLVANIA 








ANNOUNCEMENT 


NOUSTRIES 





NCORPORATED 





ANNOUNCE 


uclear energy 
roducts division 


under the direction of recognized scientists 
and engineers of the nuclear technology field 
Your inquiries relating to design and 
manufacture of nuclear reactors, reactor 
components, and custom nuclear equipment 


are cordially invited. 


508 Kennedy St., N.W. ¢© TUckerman 2-6440 
& 


REACTORS UNDER DESIGN AND CONSTRUCTION 


5 MW CP-5 Type Heavy Water Research Reactor 
Massachusetts institute of 
Technology 





Heavy Water Research Reactor 
Italian National Committee on 
Nuclear Research 


20 MW ORR Type Light Water Research Reactor 
Reactor Centrum Nederland 


See us at Booths No. 263-4, 363-4—1956 Trade Fair of the Atomic industry 
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_.. the year ‘réund 


The NUCLEONICS BUYERS’ GUIDE, reaching out to buyers in atomic 
power, nuclear engineering and applied radiation, can sell your nuclear 
products. The BUYERS’ GUIDE . . . in NUCLEONICS regular November 
issue is the industry’s one source of buying information for nuclear 


mponents, end produc ts and services 


ACCURATE, UP-TO-DATE listing of nuclear products and their manu 
facturers with advertisers names boldfaced, An alphabeti« il list of the 
stry’s manufacturers Special catalogue-style advertisements for com 
roduct reference. These are features that makes the BL YERS’ GUIDE 

ell 


ESTABLISH YOUR COMPANY as a prime source for nuclear sales with 
i lvertisement in the BUYERS’ GUIDE. And your sales message will 


e the added benefit of the year long use by the entire industry 


© 
\ LI( FON I( S A McGraw-Hill Publication + 330 West 42nd Street ° New York 36, N. Y 
4 , 4 
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five channel 


analyzer 


with independently 
adjustable channels 


- « Now Yours at Low Cost with 
Tracerlab’s RLP-7 Five-Peak Analyzer 


Tracerlab's RLP-7 unit is a completely 
integrated system for determining the relative 
amounts of several different isotopes. 


The instrument makes simultaneous routine 
measurements (qualitative and quantitative) of 
various alpha, beta, or gamma emitters present 

in the same material. It is also useful for 
general spectrum analysis. The instrument 
provides five independent channels, each one of 
which can be located anywhere on the 
spectrum — and each has an independently 
variable window width 


Five scalers accumulate counts from radiations 
within selected energy brackets. You set the 
upper and lower limits for each channel 

for example, one channel may encompass the 
1.33 Mev Cobalt-60 gamma, while another can 
be set at the Cesium-137 gamma energy level 

of 0.66 Mev, and so on 


Developed in response to the need for accurate, 
reliable, relatively inexpensive and rugged 
equipment, it is a highly stable pulse height 
analyzer constructed on Tracerlab’s unique 
“Building Block” principle. This design and 
construction combines the economy of standard 
unit production with the advantages of 
equipment custom engineered to your specific 
needs. The modular design enables you to add 
more units from time to time as your needs 
may require on a most economical! basis 
Conventional multi-channel analyzers with up 
to $0 channel capacity may be obtained by 
combining standard Tracerlab units 


Write today for Tracerlab’s Radiation 
Research Equipment Catalog. It's a 
complete guide to the selection of 
components and many assembled systems. 
Prices are included. 


Tracerlab offers qualified engineers and 
scientists exceptional cureer opportunities 
for work in the commercial applications 
of nuclear science 


= /racerlab 


130 High Street, Boston 10, Mass 
2030 Wright Avenue, Richmond 3, Calif 





TRACERLAB RLP-7 
FIVE-PEAK ANALYZER 


combines in a single 
instrument a shielded 
detector element, an 
amplifier, window 
amplifier and 
discriminators, high 
voltage supply, 
controls and ventilated 
rack mount on casters 
Price, $7310.00. 


NEW YORK + HOUSTON + PHILADELPHIA 
PARIS + CLEVELAND + LOS ANGELES 
WASHINGTON «+ CHICAGO + OTTAWA 


Worldwide services in isotopes, instrumentation, 
consultation and health physics 
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Can ALITE solve a 
materials problem 


For designers seeking a material that po successful in such uses as rotating seals, pump 
sesses exceptionally high dielectric character plungers, slide valves, bearings, bushings, and 
istics, plus superior mechanical strength and extrusion dies. 
high temperature stability, Alite offers many Alite Formulation AE-212 is designed specifi- 
interesting possibilities. cally for electronic applications. It is ideal for 
Alite comprises a series of sintered metalli use as tube envelopes, as insulating supports— 
les which we can form to practically any anywhere that a combination of high dielectric 
pe by extruding, pressing, molding or cast and mechanical strength is required 
and can finish to any precision you require t 
diamond wheel grinding. The series of Alit 
ons based on aluminum oxide ex} 


you are designing a new product or improv 
ing an existing one, you'll certainly want to 


‘ explore all the advantages of Alite. Bulletin 
nge of excellent physical and ele 4 


perties which make them well suit 
critical applications. Alite retai: 
ike hardness, abrasion re 


7 gives complete comparative d: 
for a free copy today. 


al strength at working tft 
| above 2000°F. It has proves 


U. S. ST 
i CN | {al 
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Valves for use in Atomic Power Plants 


. had to be designed to control the flow 
of radioactive materials. And Powell devel 
oped the valves necessary for handling 
liquid metals in nuclear power plants 

Constant laboratory control is main 


tained over the production of all Powell 
Valves. And in the manufacture of valve 
such as those pictured, thi: painstaking 
quality control becomes more important 
than ever, We begin our quality control with 





the very material of which Powell Valve 
are made. Then throughout manufacture 
every part of every valve must pass rigid 
inspection. As a final step, ever) Powell 
Valve is subjected to an actual line test 
For complete information, consult Powell 
Engineers—they will be pleased to tell you 
about these valves as well as our COM 
PLETI q iality line which has Performan 


Verified 


The Wm. Powell Company, Cincinnati 22, Ohio... 110th YEAR 


POWELL VALVES 


BRONZE IRON 
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STEEL AND CORROSION RESIS 


> AN 


VALVES 
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Los Alamos Scientific Laboratory is | 
operated by the University of California 


for the U. S. Atomic Energy Commission 
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Los Alamos Scientific Laboratory is located in a 
delightful small city, high in the pine forests 
of northern New Mexico. It is a city of 


and Career Opportunities 


The Laboratory has immediate openings for 
scientists in: 


THEORETICAL PHYSICS 
AND MATHEMATICS 


Theoretical studies provide guidance and 
support for all of the Laboratory programs as 
well as conceptual designs of nuclear weapons. 
In addition, basic research is carried on in 
theoretical physics and mathematics. All these 
activities are supported by four modern 
high-speed electronic computers. 


EXPERIMENTAL NUCLEAR PHYSICS 


Among the facilities available are three 

Van de Graaff generators, a variable energy 
cyclotron and a number of reactors. The 
Laboratory is well known for its basic research 
in neutron and charged-particle physics and, 
more recently, for its confirmation of the 
existence of the free neutrino. 


WEAPONS PHYSICS 


As the nation’s principle institution for fission 
and thermo-nuclear weapons research, the 
Laboratory is interested in a wide variety of 
problems associated with the design, 
development and testing of systems for 

the release of nuclear energy. 


NUCLEAR REACTOR RESEARCH AND 
NUCLEAR PROPULSION 


In a large area of the peacetime application of 
nuclear energy, the Laboratory is currently 
developing new research reactors and power 
reactors of unusual design. Several remotely 
controlled critical assemblies constitute neutron 
research tools of a unique character. The 
Laboratory is actively engaged in the application 
of nuclear energy to the new and challenging 
field of self-propelled mobile reactors, 


If you feel you are an above-average candidate, 
if you want to join the scientists at Los Alamos 
working at the very frontiers of their field, write: 


Director of Scientific Personnel 
Division 1208 


‘alamos 


scientific laboratory 


OF THE UNIVERSITY OF CALIFORNIA 


LOS ALAMOS, NEW MEXICO 














L‘O-F Glass Fibers Company Introduces 





MICRO-QUARTZ —Boron-free insulation 
for the 2000°-2500° Temperature Range! 


L’O’F Glass Fibers Company an 
nounces Micro-Quartz a remark 
abie, new insulation for tempera 
tures ranging, under many condi 
tions, up to 2500°! 


Micro-Quartz is manufactured 


Boron-free in bulk or felt form. It is 


light in weight and composed of 98% 
quartz. It is resilient, exceptionally 
efficient, and resistant to vibration 
and air flow. Because it has no or 
ganic binder, its performance, sta 
bility, and thermal conductivity are 
those of the quartz fibers themselves 


The range of uses to which Micro 
Quartz can be put is very broad, 
with possible uses in all industries 


Micro-Quartz 


HIGH TEMPERATURE INSULATION 
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working with high temperatures. It 
may be the answer to high temper 
ature problems involving low heat 
capacity and high thermal diffus 
ivity, frequent- or rapid-heating 
cycles, and problems of weight, 
space limitations, and vibration. 


Micro-Quartz paper is made in 
thicknesses of 4 mils and up. Can 
be impregnated or coated for ele« 


trical applications. 


Requests on your business letter 
head for more information, and a 
Micro-Quartz sample, will receive 
prompt attention. Write: L°O-F 
Glass Fibers Company, Dept. 93-96, 
1810 Madison Ave . Toledo 1, Ohio. 


L‘O°F GLASS FIBERS 


TOLEDO 1, OHIO 


Makers of glass fibers by the ‘‘Electronic-Exts 






Manufacturers and engineers facing high 
temperature insulation problems, where 
high energy radiation is present, may find 
the answer in lightweight, Boron-free 
Micro-Quartz in bulk, felt or paper form.+ 








PRODUCT DATA ON STANDARD 
MICRO-QUARTZ SHEETS* 


Average Fiber Diameter—0O.75 mi- 
crons of 0.00003 inches 


Density—Standard nominal density 
is 3 Ibs Jeu ft 


Weight—-0.047 Ibs. per sq. ft 


nominal 


Thickness of sheet—Standard nominal 
thickness is 3/16 inches 


Width of sheet 36 inches 
Length of sheet-—116 inches 


*Other thicknesses and densities are 
available. Sheets can be fabricated 


to fit your applicatior 





f oss fibers om pplies M 


of gloss paper m focturer equest 
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announces the world’s first 


aw 


Mass-Produced Reactors 





FEATURES: 


Prompt availability 
Complete testing before 
shipment 

low capital investment 
Moximum sofety 
Portability 

Low operating cost 
Location in existing 
buildings 

No waste disposal 
Exportable 


APPLICATIONS: 


Vol 


Education 
Training GENERAL CHARACTERISTICS, AGN 201 


Research 

Medical diagnosis 
industrial process control 
Tracer production 
Radiation instrument testing 


Reactor component testing 


INCLUDE 
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CORE: homogeneous: fur led with U-235 in pol vethyvlene moderator quadruply sealed 
CONTROL AND SAFETY RODS: positive ‘fail-safe’ electro-mechanical operation 


FLUX AND POWER: normal, 4.5 x 10° n/cm? sec at 100 milliwatts 
higher flux and power available 


CORE LIFE: effectively infinite 

CONSOLE: provides centralized reactor monitoring and operation 
INSTRUMENTATION: complete; similar to largest reactors 
ACCESS PORTS: glory hole, four access ports, plus vertical thermal colurnn 
SHIELDING: completely self contained 
AGN 201 mass-produced nuclear reactors are promptly avail 
able for purchase, lease-purchase, or rental. Complete technical 
and application data furnished on request; write, wire, phone 
or cable now. 


‘4 4 & A ool 
at / flucleonics Wilma 
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See this Crane valve design 
at the 1956 Atomic Indus 
try Trade Fair, Navy Pier, 
Chicago, Sept. 24 through 28. 
Booths 336-337. 


Eight Crane all-stainless par 
allel disc gate valves—similar 
to this one, but with butt 
welding ends— will be on main 
coolant lines in new prototype 
atomic power reactor plant, 











AGAIN...Crane leads the way 
in flow control for atomic power 


As the age of atomic power unfolds and expands, Crane 
continues to lead the way in flow control. 


Crane equipment is already playing an important 
role in the mighty Nautilus and Seawolf—the Navy’s 


celebrated atomic-powered submarines 


Now Crane valves are ready to make history again 
in the peaceful use of atomic energy—in the nation’s 
first land-based atomic power plant 


Fight Crane stainless steel gate valves—similar to 


the one shown above—will be on the main coolant lines 
in the pressurized water reactor. Crane’s broad experi- 
ence in flow control for atomic power—dating from the 
beginning of this radically different field —assures low- 
cost, dependable service on this critical application 
Whether your 
power or radioactive materials for processing 


Crane for the right valves and fittings. You'll find Crane 


future involves atomic energy for 
call on 


has the depth in research, engineering, and manufactur- 
ing abilities and facilities you’re looking for. 


C RAN E VALVES & FITTINGS 


KITCHENS «© PLUMBING e 


HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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NOW AVAILABLE 


ANALOGUE COMPUTING SERVICE 


’ 
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STAFFED BY 

LEADING SPECIALISTS 

IN THE DESIGN 

AND APPLICATION 

OF ANALOGUE SYSTEMS 

Dian provides solutions quickly and economically. We are 


prepared to study your problems and to furnish time and 


cost estimates. 
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SUPERIOR TUBE COMPANY * NORRISTOWN, PA. 


Trevernrone COLLEGEY ¢ @-722% ° eve pe co eGtv Le, 376 


pear HKeaaer: 


If you pian to be at the Trade Fair of the Atomic Industry, Sept. 


o4-28, Navy Pier, Chicago--- 
o visit the Superior exhibit in Booth 440. Our 


jon has planned to display specially 
1 find inter- 


Be sure t 
Nuclear Products Divis 
designed fixtures and equipment which you wil 


esting and informative. 


When you stop in, be sure to ask for copies of the Superior 
reports on "pybing for Atomic Power." There are five in 
all, covering materials, facilities, services, tolerances, 
and an introduction to Superior and its activity in the 


atomic energy field. 


Zirconium and zirconium alloys, 26 well as 37 of the near- 
ly 60 special analyses offered by Superior (in addition, 
we also offer 63 standard analyses), will be shown. 

Also on display will be tubing in a variety of analyses, 
shapes and sizes. You will be able to see for yourself 
the smooth, clean OD and ID surfaces, and the overall 


premium quality of Superior tubing. 
If you cannot attend the show, drop us & line, asking for 
the reports on "mbing for Atomic Power." 


cordially; 


SUPERIOR TUBE COMPANY 
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SUPERIOR TUBE 
ANNOUNCES THE 
OPENING OF ITS NUCLEAR 
PRODUCTS DIVISION 


Our Nuclear Products Division ts specially equipped to pro 
duce precision products and to perform a variety of opera 
tions on materials for nuclear power installations. Howe ver, 
its scope will not be limited to tubular forms Fabrication of 
special shapes and components other than tubing will be 
included, from sheet, bar and plate. This division will work 
primarily with the reactive metals, titanium, zirconium and 
their alloys. But it will also fabricate stainless steels, some 
high-nickel alloys, and rare metals having special nuclear 
applications 
FACILITIES 
© Special vacuum furnaces for heat treating 
© Vacuum chamber for inert are welding of precision parts 

to extremely close tolerances for subassemblies 

Precision machining equipment Uargely for milling and 

turning) accurate to 1/1000 in, in 40 in 

Completely air-conditioned shop 

Three hydraulic presses, up to 350 tons, for hot and cold 

forming sheet and plate 

Vapor and alkaline degreasing facilities 

Pickling facilities to handle reactive metals 

Rinsing facilities, with high purity de-ionized water for 

washing all pickled parts to be welded and heat treated 

Inspection of intricate shapes, using precision gages and 

testing equipment, and a surface plate, accurate to 25 

millionths of an inch 

Special dies for straightening sheet, plate, bar and rod 

Equipment for corrosion testing under high pressures 

(up to 3000 psi) and temperatures (up to 750° F.) 


SERVICES 

We offer design engineering services in the fabrication of 
control rod channels, assembly channels, control rods, fix 
tures, tools and other components required for various types 
of nuclear reactors, as well as fabrication of subassembly 
parts, and intricate shapes. We are staffed with mechanical, 
metallurgical and welding engineers to help you solve your 
fabrication problems 

We can conduct pilot runs for new fabricated assemblies, 
and establish production techniques for such items under 
strict quality control, 

Write for more information and your free copy of Bulletin 
No. 200. Superior Tube Company, 2027 Germantown Ave., 
Norristown, Pa 


All analyses O10 in. to Yq in 
OD—certain analyses in light 


walls up to 2V4 in. OD 
A 
name | n Tea tubing | 
Das ex ail 
\ 
} 


West Coast: Pacific Tube Company ¢ 5710 Smithway 5St., Los Angeles 22, Calif. « RAymond 3.1331 
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, 
Sos this demonstration at the Republic Steel exhibit, 


Atomic Industries Trade Fair 


RADIOACTIVE 
RESIDUES 
are no cleaning problem on ENDURO Stainless Steel equipment 


Come to the Trade Fair of the Atomic Indus- 
tries, September 24 to 28 in Chicago, and let us 
demonstrate to you the ease of decontaminating 
isotope equipment built of Republic ENDURO" 
Stainless Steel. 

Even the most persistent radioactive mate- 
rials can be removed from ENDURO Stainless 


Steel again and again without harm to the metal. 


While you are at the Republic booth, you'll 
also see examples of nuclear equipment manu- 
factured from ENDURO Stainless Steel sheets, 


tubing, and plate, Republic Titanium, and 


Republic Alloy Steels. You can also obtain 
engineering and metallurgical data to help 
design and build atomic energy equipment 


from these Republic materials. 


If you can’t visit us at the Show, write or call 
the Republic Steel sales office in your city. Or 
write to Department N-56D. 


See us at Booth 220-222 
ATOMIC INDUSTRIES TRADE FAIR 


Navy Pier, Chicago 
SEPTEMBER 24-28 


REPUBLIC STEEL 


Cleveland 1, Ohio 


Werleli Wher Range off Stiuelard, Stools avd, Steel Prodeali 
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Almost every American benefits every day 
from the 185 products made by 





neW in 


nucieonics 


»-»- from Borg-Warner 


“Design it better—make it better’ has long been the 
guiding principle at Borg-Warner. In line with this 
concept of progress, B-W engineering-production skill 
and experience are contributing daily to important 
technological advances in the field of nucleonies. 
What's new in radiation instruments, manipulators 
and pump equipment—from Borg-Warner—is 


described in these pages. 





PsNatolial-) am —)'{geolames-leoi ¢€-yeo) a 
FIRST 
Ta 
NUCLEAR 
PUMPS... 


Liquid Sodium Pump 


WORLD’S LARGEST LIQUID SODIUM PUMP 
FEATURES MANY DESIGN “FIRSTS” 


This new Byron Jackson pump will be used i primary cooling pump to 
of the nation’s first full-scale commercial power plants | 
Ihe pump ts approximately 32 feet h 
1000 hp, it will pump liquid sodium at a 
11,800 gpm against a total dynamic head of 
Of special interest are Byron Jackson 
ining the pump and installation fo 
pump is divided into two section 
harge nozzles which will be permanent 
" plete motor and pump 
ntenance and insp 
ived ck vr « en | i) 
» assembly) to be int 
ord-making 
inother step in 
yumping field 


ENGINEERING 


BYRON JACKSON PUMPS Bw 


SU BSIDIARY OF BORG WARNE R CORP ORATION 


P ©. Box se 


See the BJ Nuclear Pump Display 
Booth 311 - Trade Fair of the Atomic Industry 
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DETECTOLAB INSTRUMENTS 








for RADIOI 


HOSPITALS... 


Medical Spectrometer * Rate Meters * Scintillation 
Probes * Scalers * Weil Counters * Film Badges * 


Lead Shields * Portable GM Counters 


UNIVERSITIES... 


Single Channel Pulse Height Analyzer * Gas Flow 
Counters * Linear Ampiifiers * Spectrometer Scintil 
lation Detectors ad 


Regulated Power Supplies 


OTOPES in 


INDUSTRY... 


Radiation Alarm Systems * 
Pulse Generators * 


Scintillation Counters * 
Friction Ware Instruments * 
Chemical Process Control Instruments * Geiger Counters 


A.E.C. LABORATORIES... 


Multi-channel Analyzers * Recording Gamma Ray 
Reactor Control Instruments * 


Coincidence Circuits ° 


Spectrometers ° 
Alpha Survey Meters * 
Neutron Counters 


DETECTOLAB, INC., an affiliate of Borg-Warner Corporation, is supplying industrial, scientific and research laboratories 


in Europe, Asia, and America with latest nuclear instruments, built with the best known electronic components, designed 


on the Building Block principle, so scientists may have the proper tools for faster scientific advancement. Write today to 
DETECTOLAB, INC., 6542 N. Sheridan Road, Chicago 26, Illinois for information on the RADIOISOTOPE INSTRUMENTS 


DETECTOLAB SALES OFFICES 


PHOENIX, ARIZONA 
Bernstein & Company 


ATLANTA, GEORGIA 
Stanley K. Wallace Assoc., Inc 
t Adams 1808 Willis Mills Road, S. W 
WICHITA, KANSAS 
Kemco, Incorporated 
hy Associates 6427 E. Kellogg Street 
Moarenac ve 
aia rn LOUISVILLE, KENTUCKY 
B. Preiser Company, Inc 
108 W. Market Street 
BALTIMORE 18, MARYLAND 
Thomas L. Taylor Eng. & Sales ¢ 
2100 St. Paul Street 
FERNDALE 20, MICHIGAN 
Electro-Mec Associates 
209 Alhambra Circle 109 E. Nine Mile Road 


PASADENA, CALIFORNIA 


rm 


DENVER 3, COLORADO 
? Instrument Co 


sylvania Street 


CORAL GABLES, FLORIDA 


Kimball Electronics 


EXPORT SALES: BORG-WARNER INTERNATIONAL CORP., 36 South Wabash Avenue, Chicago 3, Ill.—Cable Address: BORINTCO 


ST. PAUL 4, MINNESOTA 
Northport Engineering, Inc 


PITTSBURGH 4, PENNSYLVANIA 
Lowry Dietrich Company 


186 N. Fairview Avenue 1404 Swantek Street 


FAYETTEVILLE, N.Y 
W. M. Hannah 
305 Redfield Avenue 


CLEVELAND 13, OHIO 
Lowry-Dietrich Company 
316 Marion Bldg 


PENN VALLEY, NARBERTH, 
PENNSYLVANIA 
A. Bruce Edwards 
1118 Woodbine Avenue 


SEATTLE 55, WASHINGTON 
Applied Radionics Corp 
14305 20th Avenve 


AJAX, ONTARIO, CANADA 
Bayly Engineering, lid 


First Street 


WINNIPEG 9, MANITOBA, 
CANADA 

Nuclear Enterprises, Lid 

1750 Pumbina Highwoy 


etectol ab, NC. affiliate of BORG-WARNER 
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NOW AVAILABLE 


Electro-Mechanical 
MASTER-SLAVE 


Manipulator 


The Marvel-Schebler Products Division of 
Borg-Warner Corporation now offers fully 
remote master-slave handling. The ad- 
vanced electro-mechanical manipulator de- 
veloped from Argonne National Laboratory 
designs by engineers of the Borg-Warner 
Research Center extends the advantages of 
master-slave handling to new areas and 
provides opportunity for greater flexibility 
in cave design. Reduced headroom require- 
ments, increased volume coverage, and the 
elimination of wall penetrations provide at- 
tractive economies in cave construction. 
With compatable stereo television, the 
flexibility and remote features of this ma- 
nipulator open new fields of application. 
Please write for our descriptive brochure. 





ENCIMER RING 


BORG-WARNER CORPORATION 


MFG. BY MARVEL-SCHEBLER Predicts Livasson 
DECATUR, ILLINOIS 


SEE AND OPERATE THE a 
MANIPULATOR WE'LI 

BE AT THE ATOMIC "7 
TRADE FAIR IN 

CHICAGO 

SEPT. 24. 28 
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Hiarshaw 


SODIUM IODIDE (Thallium) SCINTILLATION CRYSTALS 


for Gamma Radiation Detection Instruments 


“Harshaw Quality’. . . inherent in each Harshaw-made crystal 


The high purity, clarity, and proper activation of Harshaw 
Crystals are a natural result of our long pioneering experience 
in the delicate art of crystal growing. 


Harshaw Purity means light absorbing impurities are 
reduced to infinitesimal traces. 


Harshaw Clarity gives highest possible transmission of the 
crystal’s own emitted light. 


Harshaw Activation means the optimum thallium concen- 
tration ensuring maximum energy conversion 


Our crystals are normally supplied hermetically sealed in 
aluminum containers engineered to secure maximum light 
collection. We will custom design these units to fit your spe 
cific requirements. Harshaw crystals are currently used in 
nuclear physics research, well logging, uranium prospecting, 
medical research, and industrial process and product control 


No need to specify Harshaw Quality”’ you get it auto 
matically when you order Harshaw Crystals. We encourage 
requests for technical assistance. Prices, specifications, or 


other information will be sent in answer to your inquiry 


OTHER HARSHAW SCINTILLATION CRYSTALS AVAILABLE IN THE FOLLOWING FORMS 
Potassiue . Cesium lodide (TI) . Cesium Bromide (T 

. Stilbene . Naphthalene 
r 


Lithium lodide (Eu eutron detectior . Sodium lodide (rough 


THE HARSHAW CHEMICAL CO. 


1945 EAST 97TH STREET ° CLEVELAND 6, OHIO 





~ FLELLL EI PRECISION BALANCE 


THE NEW TARING DEVICE 


GREATEST EASE, SPEED AND PRECISION! 


12 TO 20 WEIGHINGS PER MINUTE 





PRECISION TARING RANGE 


+039 


T 
t 
| 











Write us today for our new booklet describing 
the precision balances, Ask us to arrange for a 
demonstration in your laboratory. 


~ Melllet_ 


INSTRUMENT CORPORATION 


BOX 242, HIGHTSTOWN. NJ. 
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VACUUM 


NRC 


ELECTRODE 


Designed by Engineers 
Who OPERATE Them! 


With an NRC Vacuum Arc Furnace you can 
now melt economically and reliably re 
fractory and reactive metals and alloys. Be 
cause each of these metals behaves differently 
satisfactory design of vacuum arc furnaces is 
unusually dependent upon operating exper) 
ence. Built into your NRC Vacuum Are Fur 
nace are features which result from the inti 
mate familiarity gained from building and 


CONSUMABLE 


ARC FURNACES 
W 


Ta 
Mo 
Nb 
Hf 
Zr 
Th 
Ti 

Co 
Ni 

U 


operating such units for more than a decade 
For instance, the extra-safe NRC mold design 
reduces the danger of mold burn-through 

If you are considering the purchase of a 
vacuum arc furnace — laboratory, pilot plant, 
or production size —- we would like to point out 
the design features of an NRC furnace which 
will assure you dependable, efficient, and safe 
operation. For further information write NRC 
Equipment Corp., a subsidiary of National 
Research Corp., Dept. 89, Charlemont St., 
Newton Highlands 61, Mass 


Visit our Booth No. 308 — Atomic Trade Fair — Chicago, Sept. 24-28 


NATIONAL 
RESEARCH 
ele} ite]. 7 wale), | 
Serving the ATOMIC 


INDUSTRY through: 
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NRC METALS CORP. 


NRC EQUIPMENT CORP. 


NRC RESEARCH DiV. 


VACUUM METALS CORP. 


Zirconium and Thorium 
Industrial and Laboratory High Vacuum Equipment 
coatings, liquid metals, fuel reprocessing 


Research ir 


Jointly owned with Crucible Steel Corp. of America 


cast alloys, experimental melting and fabrication, nuclear alloy development 





Private Industry Progress... 


Shown above are views of our new and expanded fuel element 
fabrication facility. Privately owned and equipped, this facility 
marks the third expansion of our fuel element operations in four 
years and additional capacity is currently underway. 


With our increasing experience in the production of fuel 

elements, we are confident we can meet the challenges of both 

industrial and governmental nuclear reactor programs 

Let us assist in your reactor program by supplying information 

on fuel element fabrication based upon your specifications and 

design! Send for free brochure on 

Fuel Element Fabrication today 
METALS & CONTROLS CORPORATION 
NUCLEAR PRODUCTS DIVISION 
1309 FOREST STREET, ATTLEBORO, MASS. 
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In Sylphon Packless Valves you get double 
yi} 

protection . . . the bellows seal plus regular 
packing which functions only in anemergency 


There’s a wide selection of sizes and types 
Sylphon Packless Valves are available in 
brass, bronze, cast iron or stainless steel 
Special types are available for specific appli 
cations in the chemical and atomic industries 
For complete information, return the 
coupon below. 


¢ 
AN 
at 


Kobertshaw-Fulton 


CONTROLS COMPANY 


FULTON SYLPHON DIVISION 
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Even at pressures of 500 psi and temperatures 
of 1000°F., Sylphon Packless Valves prevent 
corrosive or flammable fluids from leaking and 
creating hazards. 


How? Simply by using a bellows seal around 
the valve stem . . . not an ordinary bellows, but 
a SPECIAL SYLPHON BELLOws that gives added 
protection and safety. Here are some of its 
outstanding features: 


e No weak seams to open and leak. 

e Cold-worked and hydraulically formed for 
resiliency and long life. 

e Extra thick sidewalls . . . 2 or more plies of 
metal for extra strength. 


Robertshaw Fulton Controls Co. 
FULTON SYLPHON DIVISION 
Knoxville 1, Tennessee 


Send Bulletin RV-813 describing all Syiphon Packless Valves. 
Nome 
Cc 
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City 











VACUUM CHAMBER 


ACCELERATOR GRID 


COOLING CONUS 


- HEATED POST 


STARTING 


Titanium Metal 
Titanium Atom 
Inert Gas Atom 


Common Gas 
Molecule 


Electron 


Inert Gas lon 











vacuum electronically 


chemically with the titanium. Some of 
emitted by the filament 
collide with and ionize the inert gas 
molecules. The electrical field of th 


A dry high 


With this new clectronic vacuum pumy 
the Evapor lon—you can now pro the electron 


duce a vacuum of 10% to 10%°mm Hg 
completely free of contaminating vapor 


How the Evapor-lon pump works a 


Pure titanium wire ts fed onto a post 
heated by electron bombardment fror 
the filament. The 
and, upon striking th ray 
wall, condenses asa thin lay 


titanium 


Gas molecules wander into th 
from the vacuum chamber. Mol 
of the active gases, which compri 
99, of the air, move aimlessly 
Eventually they strike the titaniun 
layer where they are held a 
As each layer of titanium 
chemically saturated, a fresh layer of 
metal 1s de posited 

The inert gases do not 


pout 


ompou! 


™ mn 


coml in 


lerator grid violently repulses th 
positive 1ons and driv them into th 
titanium layer. Here they are buried by 
ubse quent titanium 

[his constant removal of air mol 


evaporation and 


evaporation 


ules by ionization 
onstitutes Nicrog n 


Is pum pr 1 at speeds as high a 2000 liters 


d pumping action 


per econd 
Applications for the Evapor-lon 
[he Evapor-lon 1s ideal for noncycli 


hetatrons 


Vacuum systems such as 
chrotrons and other particle accel 

tors. In addition it has potential appli- 
cations in the fields of 


and metallizing 


nc tallurgy, 
lectronics 


For further information on this unique pump, write to the Rochester Division for Bulletin 6-140-Z4. 


Consolidated Electrodynamics 


CORPORATION 


Rochester Division, Rochester 3, N. Y. 


e Bufta 


Sates Offices: Albuquerque « Atianta + Boston 
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* Ohicago « Dallas « Detroit « New York « Pasadena « Philadelp! 


formerly Consolidated Vacuum 


a « San Francisco « Seattle « Washington, D. C. 
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produced in 


MF ATOMICS 


el nd producer of radio-active 


the nation’s leading 


ils handling equipment— produces 
ete line of Model 8 Master-Slave 
tors, uniformly fashioned to the 
ible precision standards 
production made possible by 
lemand for AMF Manipulators 
niform quality and parts inter 
ty difficult to achieve on a 
made” basis. And the variety of 
eable parts produced allows 
y toindividual needs. (See chart.) 


Pr ss Equipment 


Be sure to see the 


AMF ATOMICS EXHIBIT 


@ Power and Research Reactors 








AMF MANIPULATORS 


quantity for quality and low cost 


Unexcelled for dexterity and all-around 
reliability, the AMF Manipulator, Ar 
gonne Model 8, can be equipped with a 


variety ol pet lal purpos slave ends to 


perform the most specialized of hot cell 
operations. It has an extremely delicate 
touch, yet can handle we ights up to 40 Ibs 
and more. And it can be easily transferred 
from one thru-wall position to another, to 
provide maximum usefulness 


For manipulators, or radio-active mate 


! 
rials handlis 


in touch with AMI 


equipment of any kind, get 
\TOMICS today. 


@ Reactor Control Systems 





Booth 407-9 
ATOMIC FAIR 
Navy Pier « Chicago « Sept. 24-28 


ATOMICS 


AMF ATOMICS Inc. 
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Immediate Delivery — All Models 
With Right or Left Hand Grip 


Mode! 
Number 
3646 
3672 
34678 
3684 
3688 
3690 
3966 
3972 
3978 
3984 
3968 
3790 


AMF Building + 261 Madison Ave. + New York 16,N. Y 
Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 


A Oo 
52% 


52% 


@ Radio-active Materials Handiing 





FOR PERSONNEL PROTECTION 


ARCHER LEAD GLASS GOWN 


This garment of spun lead glass fabric is designed to 
protect vulnerable parts of the body from radiation. 


Measurements made at 75 K.V. and 0.5 Aluminum gave 
the following results REFERENCES 
K 1. Archer, V. W., et al. Protection 
; ‘ against x-ray and beta radiation; 
7 Sanee lead glass fabric. J.A.M.A., 1952, 
1 layer 15 148, 106-108 


2 layer 6 j 2. Archer, V. W., et al. Protection 


3 layer } of personnel during roentgenologi 

, , cal examinations. Am J. Roentgen 
Made in gowns and aprons. Also available in sleeves ology & Rad. Therapy, 1955. 667 
and yard goods 673 


Ideal for patient protection 4. Dubilier, Jr.. Wm., et al. Radia 
tion hazard during angiocardiog 


- 7 P a ’ ) > a 9 0 
Made in apron 12x 12, 12 x 18, 24, 18 x 43 or in sealer, ds 9. Roantasetiaas tb Gon 
intermediate sizes Therapy, 1953, 441-444 


MEMORIAL MODEL “CORAY” CO* IRRADIATOR 


Engineered by BAR-RAY with U.S. ATOMIC ENERGY COMMISSION 


LARGE FIELDS 
28 x 28 em. at 50 cm. 
10 x 40 em. at 70 cm. 


Diaphragms to pin-point fields, 


Designed for standard AEC capsule; will accom- 
modate Cesium 


Meets all safety requirements of National Bureau 
® 1,000 curies for of Standards new Handbook 54 and Atomic 
MEMORIAL HOSPITAL Energy Commission. 

New York City 
Remote automatic operation 
° 500 curries for 
PARKE-DAVIS 
Detroit, Mich 





Floor or ceiling mounted. 





Economically priced $12.000 


complete range of Cobalt irradiators for 
therapy, industry and research are available in 


ix basic models from 250 to 1,000 curies. 


CORNING RADIATION SHIELDING GLASS 
Bar-Ray is distributor for this 3.3 density, non-browning and 6.3 density lead 
glass. The 3.3 glass will not discolor when exposed to high level radiation. It 
has mechanical strength comparable to commercial sheet glasses and excel- 
lent chemical stability. A variety of sizes are available in thicknesses of 2” 


$”, 4", 6" and & 


SOLD THROUGH YOUR DEALER You are most cordially invited to visit our plant WRITE FOR LATEST CATALOG 


BAR-RAY PRODUCTS, INC. 


219 — 25th STREET, BROOKLYN 32, N.Y. Telephone: SOuth 8-1020 


European Representative: Mr. C. E. Ferrero, Via G. Tomassetti, 8, Rome, italy 


Stainless $teel Processing Systems @ Isotope Fume Hoods and ltobs @ Film Transfer Cabinets @ Thermostatic Valve Assemblies 
lead Lined Chests and Sofes +. Archer lead Glass Gowns . lead Protective Screens . leed insulated Hoods 


September, 1956 - NUCLEONICS 











»\ T\Vaotslalagsiselor-lmile| Ol lomaal—-ie-lm elelaale 


is leakproof 


.has capacity of 
4000 gpm at 1600° F 





A new “‘canned”’ liquid metal pump developed = 
and proved by Westinghouse is ready for —_ 
installation in nuclear power plants and 


chemical process lines. 


Extensive tests under rigid conditions proved 
the hermetically-sealed design capable of cir 
culating sodium and NaK at capacities of 4000 
gpm at 1600° F. 


Full details about the new pump and all other 
equipment, designed and manufactured by 
Westinghouse for the atomic power industry, 
may be obtained from your Westinghouse sales 
engineer or by writing to the Westinghouse 
Electric Corporation, Atomic Equipment De 
partment, Cheswick, Pennsylvania. 5-6 706 


WATCH WESTINGHOUSE! 


COVER THE PRESIDENTIAL CAMPAIGN ON C&S TV AND RADIO 











NUCLEAR NEWS FROM ATOMICS INTERNATIONAL 


Nuclear reactors now being 
built for science and industry — 
for power and radiation 


Within a single ATOMIK 

INTERNATIONAL engineers and scien 
tists have developed a broad range of 
experience in the nuclear field through 
the design, construction and operation 
of a wide variety of reactors. This work 
includes four reactors completed and 
now in Operation, four more reactor 
now in construction; and seven major 
engineering design projects completed 


vw, 


decade 


_ 


Sodium Reactor 


built and will be of 


ATOMICS INTERNATIONAL, a division 
of North American Aviation, Inc., is a 
leader in the dev clopme nt of advanced 
reactor technology. A new power re 
actor concept, the Organic Moderated 
Reactor Experiment, is scheduled to be 
built by ATOMICS INTERNATIONAL for 
the Atomic Energy Commission at the 
National Reactor Testing Station in 
Idaho. This promising experiment will 
use an organic material—a carbon 
hydrogen compound — in the dual rok 
of moderator and coolant 


The diversified nuclear program at 


ATOMICS INTERNATIONAL includes 


1. Sodium Reactor Experiment 
Located in Santa Susana Mountains 
near Los Angeles. Fuel: either slightly 
enriched Uranium, or Thorium and 
U-233. Output: 20 Thermal Mw 
Though experimental, th 
be equipped with heat exchanger and 
turbogenerator by Southern California 
Edison, who will feed 6.5 Mw of elec 
tric power to the surrounding area 


reactor will 


AT 


2. Full-scale Sodium Graphite Re- 
actor Design. Fuel 

Heat output: in the order of 250 Ther 
mal Mw. Power Output: Uranium —75 
Mw: Thorium—100 Mw; Thorium (after 
further development)—125 Mw. Capital 
with full generating equipment 
around $300 per Kw with Uranium 
expected to be reduced with Thorium 
eventually to $200 per Kw. Power costs 
would thus decrease from 11.1 mills 
kwh to 6.5 mills/kwh. 


3. Water Boiler Research Reactor. 
Designed and built by Atomics INTER 


same as above 


costs 


NATIONAL for use on Atomic Energy 
Commission research projects, Fuel 
enriched Uranium. Power 5 watts 
Flux: 10°n/cem*/sec (thermal). Experi 
mental facilities include exposure 
holes, through tube and vertical 
thermal column 


4. Livermore Research Reactor. For 
Atomic Energy Commission's labora 
tories at Livermore, Calif. A higher 
power version of the Water Boiler Re 
search Reactor designed to operate at 
S00 W. These were the first two reactors 
in California 


5. Medical Research Reactor. De 
signed for a southerr California uni 
versity. Fuel: Uranyl sulphate, highly 
enriched with U-235 50 kilo 
Thermal neutron Flux: 1.7 x 
10'*em*/sec. Provision for gamma in 
tensities to 1.3 reb/min per kw, fast 
neutron intensities of 4 reb/min per 
kw; also utilization of pure gamma 
activity of fission gases. Excellent ex 
posure facilities for patient therapy and 


P< wer 


watts 


hiological research. First reactor spe 


cifically designed for medical use 


6. Industrial Research Reactor for 
Armour Research Foundation of 
Illinois Institute of Technology 
Chicago. Similar to 5 above, with 
experimental facilities for industrial 
ipplications. This reactor is now op- 
erating on a planned schedule that 
includes “time” for participating com 
panies. This is the first reactor de 
igned specifically for private industrial 
research. 


7. General Research Reactor for 
Atomic Energy Research Institute 
Japan. Similar to the Armour and 
Medical Research reactors described 
This will be the first nuclear re 
actor in the Far East, and 1s slated to 
be completed in 1957 


above 


ATOMICS INTERNATIONAL has com- 
plete designs for reactors with a variety 
of fuel moderator and cooling systems 
for various applications, and offers 
a complete program of services in 
connection with all reactor projects, 
including 

Advice on most suitable reactor type 

for a specific use 

Assistance in reactor site selection 

Aid in meeting AEC requirements 

Coordination of reactor plans with 

building plans 

Installation supervision 

[raining of operating and mainte 

nance personnel 

Assistance in fuel loading and initial 

reactor operation 

Design counsel in later modification 

or expansion 

Assistance in public information 


If you are interested in any phase of 
ATOMICS INTERNATIONAI 
taffled and equipped to help you 
Please write Director of 
Dept N-N§ 

VAI P ) Box 
California 


our activities 


lechnical 
ATOMICS INTERNA 
109, Canoga Park 
ATOMICS 


Cable address 


| ATOMICS INTERNATIONAL 


PIONEERS IN THE CREATIVE USE OF THE ATOM 
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pressures to 50,000 psi 








Built for heavy 
service. Special non- 
clogging, abrasion-resistont, 
vertical valves. Manual or automatic 
control of capacity. Up to 30 percent saving 
in horsepower requirement. 


Fad HILADELPHIA P UMPS 


PHILADELPHIA PUMP & MACHINERY CO. / 1513 Race St., Phila., Pa. / Subsidiary of American Meter Co. 


14. No. 9 - September, 1956 47 





This efficient functional L&N console-cubicle 
combination will soon be controlling the Uni 
versity of Michigan's Ford Nuclear Reactor 


ANOTHER COMPLETE 
“SYSTEMS ENGINEERED” 


e Here’s another example of L&N’s “complete sys 
tems” approach to reactor operation —the control for 
University of Michigan's 1000-kw Ford Nuclear Re 
actor. This FNR control includes period, log N, 
LCR, linear level, and safety channels —all appro 
priately instrumented. Other Speedomax” recorders 
measure conductivity in the pool, measure miscellan 
eous system temperatures, and monitor for area 
radioactivity. A Speedomax pneumatic controller 
regulates the temperature of the exit water from the 


heat exchanger 


tastruments 


dri Ad ND46.70-700(6) 
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(F NR). Shortly after the L&N project engineer 
made the pre-shipment tests (above), the entire 
package was shipped to the FNR site 


REACTOR CONTROL, 
BY LEEDS & NORTHRUP 


Physically, this FNR set-up embodies a variety 


of integrated, standard instruments. But more 
broadly, it encompasses the intangibles like engineer 
ing consultation, design services, and coordinated 


planning vital to effective nuclear reactor control. 


Write for our brochure, “Control 
Systems for Nuclear Reactors.” 
Leeds & Northrup Company, 4936 
Stenton Ave., Phila. 44, Pa. 


] 


NORTHRUP 


automatic controis 
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Decent! \U/LT/R\A/S\O/N\C\ /N\EAW\s 


UY 


COMPLETE DECONTAMINATION IN MINUTES 





* low cost ultrasonic generators and transducers 

* rugged, durable equipment 

* equipment adaptable to largest production requirements 

* reclaims expensive tools, apparatus, manipulators of any shape or dimension 


COMPANY 


ON REQUEST) 


* a section in erection of the world's 
largest ultrasonic cleaning installa- 
tion (20 KW), employing DR-2000A 
electronic generators and barium 
titanate transducers for radioactive 
decontamination of parts up to six 
feet long. 


mie System Aodel pp 
ass » 


decontes 


* the first truly portable, heavy duty 


: amv 
(2000 W) ultrasonic parts cleaner; ~Saee | 
multiple array of magnetostriction ——, 
type transducers, tank, filter, pump- Mine 
all mounted in mobile console. 
ee 
ee ees 


* ACOUSTICA’S CANADIAN REPRESENTATIVE 





*the famous DR-400A_ Ultrasonic 

System; an electronic generator fur- While at the TRADE FAIR OF THE ATOMIC INDUSTRY 
nishing 400 watts to a virtually in- .. . see Ultrasonics at work. Acoustica’s Chicago 
destructible eee ae _ representative will be pleased to serve you. For a 
ee oer Ee ae demonstration visit: CAPPELS-RHODES & ASSOCIATES, 
manufacturers in electronic, metal 2 ; 
working, and chemical process in- INC., 214 West Madison Street, Chicago 7, Ill., Taylor 


dustries 9-1818 


ACOUSTICA ASSOCIATES, INC. © sore 
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KEY MEN at General Electric, such as Lee, H. C. Ward sign of first practical large-size electromagnetic pump, at West 
Jr., F. J. McGuire, M. E. Petersen and R Adams, show de Milton, N. Y. test site, operated by General Electric for the A.E.C 


Need Canned Motor Pumps? Electromagnetic Pumps? 


Here’s the “task force” that can plan 
your atomic motors today... 


This same experienced atomic motor dustry for them design and manu 
‘task force’ will attend the week facturing skill on canned motor if you are planning a career in 
long Atomic Industrial Forum in pumps for pressurized water re nuclear engineering or atomic 


Chicago later this month. See them actors. So much so that the depart motor design, you'll find unlimited 
there .. . or write today ment is producing canned motor opportunity and the most modern 
; oie a facilities at General Electric. For 

An electromagneti pump (dia- pumps for nearly every maj« comsfate information, endied © 
gram shown in photo) like the one government nuclear project plus G-E Medium Induction Motor De- 
at West Milton is termed the several important commercial power! partment representative at the 
‘heart’ of the atomic submarine applications Palmer House, Chicago, Septem- 
Seawolf’s liquid sodium reactor ber 24-28. If you are not attending 
This highly important EM pump The Medium Induction Motor the Forum, send a resume of your 
Department is participating agai: training and experience to C. F. 
Stowell, Medium Induction Motor 
Dept., General Electric Company, 
1 River Road, Schenectady, N. Y. 


was designed and manufactured by 
General Electric's Medium Indu this year in the Atomic Industria 
tion Motor Department in Schene« Forum to be held in Chicag 

tady, N. Y. Engineers and techni- September 24-28. The department’s 


cians in this department have pr display will center around the de 


. ‘ ye _ ) : ri \ Oo > o c i d of d 
duced more large EM pumps for velopment f EM in C anne Progress Is Our Most Importent Product 
nuclear applications than any other Motor Pumps. The booth will be an 


company in the free world. They integral part of the large General GENERAL @&® ELECTRIC 


are equally well known in the Electric exhibit 
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Jerome D. Luntz, Editor 


A Mandate 
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ind foreign 
veace program is failing—the establishment of the ywrams At home, efforts can be increased through 
s the world leader in peacetime atomic energ if three paths: industry going it alone, indust: 
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international relations, although we may lhe ike the demonstration 
ed ourselves that we're doing the Kind of jor roing it alone Because it is expected that one of the 
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cle pits puree short-term 


' 
financial return tut now is the time that 


F for. To demonstrate belief in the 
this For one thing, v ye 
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ommission and | then if those with the 
ot stand by and assume that the fa 


Atomic Energ closest interest in atomic energ 


iff I ‘) ive an influence on what } ippens 





This improved Cenco 
Cylindrical Oven 


gives you 





For drying, embedding, moisture determination and 
similar laboratory operations, this oven provides the most 
satisfactory and dependable means available. It may be 
set for automatic regulation from approximately room 
temperature to 210°C. Precision of control is plus or mi- 
nus 1° at 100°C. The oven is ruggedly constructed and 
insulation is extra heavy. Heating elements completely 
surround the chamber insuring uniform heat distribution. 
Where low temperature procedures are required, a vac- 


uum chamber is available for inserting into the oven. 
No, 95051 Cenco Cylindrical Oven, 
115-230 volt, 50-60 cycles, $165.00. 





the soli aapiore Wine of Central Scientific Company 


sclontifie Instruments and lab- 1736 IRVING PARK ROAD, CHICAGO 13, ILLINOIS 
oratory supplies in the world 


BRANCHES AND OFFICES—CHICAGO « NEWARK « BOSTON « BIRMINGHAM « DETROIT 
| SANTA CLARA « LOS ANGELES « REFINERY SUPPLY COMPANYTULSA «+ HOUSTON 
CENTRAL SCIENTIFIC CO. OF CANADA, LTD. TORONTO « MONTREAL + VANCOUVER « OTTAWA 
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It has been said many times that radiation is here to stay and that 
man has got to learn to live with it. This usually refers to environ- 
mental radioactivity. But the same general philosophy also applies 
to the nuclear design specialist who needs to take radiation into 
account in the selection of materials and components for nuclear 
systems. Sometimes he's got to worry about the detrimental effects 
of radiation. Sometimes he's able to make use of possible bene- 
ficial effects of radiation. 

Whatever the case, there's one thing that's certain there's little 
data available on radiation effects and what there is is not too 
thoroughly understood nor available in collated form. 

In this special report, the Editors of Nucieonics have assembled mate- 
rial that gives a picture of where we stand in our knowledge of the 
subject and collects data that will be useful to the nuclear designer. 
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Materials 





Basic Mechanisms 


By D. S. BILLINGTON 
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Ne itron path 


Primary knock-on path 


Secondary knock-on path 


Tertiary knock-on path 
ntense ionization 
Vacancy 

Interstitial 

Thermal spike 


Impurity atom 


THE FIVE PRINCIPAL MECHANISMS of radiation damage are ionization, vacancies, interstitials, impurity atoms, and thermal spikes. 
Here how a neutron might give rise to each of them in coppe Grid-line intersect ons are equilibrium positions for atoms 


{ 
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Engineering Use 
of Damage Data 


By ©. SISMAN and J. € WILSON 
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GERMANIUM TRANSISTOR — loss of amplification 
~ GLASS — coloring 
POLYTETRAFLUORETHYLENE 
- POLYMETHYL METHACRYLATE & CELLULOSICS — loss of tensile strength 
WATER & LEAST STABLE ORGANIC LIQUIDS — gassing 
NATURAL & BUTYL RUBBER 

ORGANIC LIQUIDS — gassing of most stable ones 

BUTYL RUBBER — large change, softening 

POLYETHYLENE — loss of tensile strength 

MINERAL-FILLED PHENOLIC POLYMER — loss of tensile strength 

NATURAL RUBBER — large change, hardening 
- HYDROCARBON OILS 





loss of tensile strength 












loss of elasticity 





O 
> 
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increase in viscosity 


METALS — most show appreciable increase in yield strength 


Neutrons/cm 





= CARBON STEEL — reduction of notch-impact strength 
10 19 POLYSTYRENE — loss of tensile strength 





CERAMICS — reduced thermal conductivity, density, crystallinity 
ALL PLASTICS 
Tea —— CARBON STEELS 








unusable as structural materials 








severe loss of ductility, yield strength doubled 





~ CARBON STEELS — increased fracture-transition temperature 

| STAINLESS STEELS — yield strength tripled 

Teka ALUMINUM ALLOYS — ductility reduced but not greatly impaired 
STAINLESS STEELS — ductility reduced but not greatly impaired 








FIG. 1. Sensitivity of engineering properties to radiation. There is wide variation in effect of 
irradiation on various materials. Levels indicated are approximate and subject to variation 
irradiation dose is in epithermal neutrons. Indicated changes are in most cases at least 10 
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On Solid 
Reactor Materials 







By J. H. KITTEL 
trgonne Nation Lab la lllino 
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FIG. | Thermal cond sctivity of graph 
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FIG. 2 Volume of graphite increases con 
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also displays anisotropic dimensional changes 
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DAMAGING EFFECTS 
OF RADIATION... 


Qn Electronic Components 


By R. D. SHELTON and J. G. KENNEY 
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FIG. | Two series of observations of in 
sulation resistance under influence of re 
actor radiation. Top chart shows resistance 
between aluminum drum and 14 ft of 
wire insulated with in. polyethylene 
Bottom shows similar experiment with poly 
vinylchloride-insulated wire. Thermal n« 
tron flux was6 & 10'' mn cm® se 
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(Nomino! 100 ohms) 
Stockpole O Reoctor up 
X Reoctor down FIG. 2 Effect of in-pile irradiation on JAN RC-2( 
type carbon composition resistors having nominal 
resistances of 100 and 10° ohms. Recovery during 
reactor down time is indicated for the high-resist 
ance elements Irradiations were with fluxes of 9.6 
10'* thermal neutrons cm’ sec, 10” fast neutrons 


sec, and 2 10'* gammas cm’ sex 
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® Integroted Thermal—Neutron Flux (10'’n/em*) 


FIG. 3 Graphs demonstrate relative stability of 


wire-wound resistors to pile irradiation Each point 


represents the average value for four resistors « 
nominal 10,000-ohm value Therma! flux 6.23 10 
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FIG. 4. Mica and ceramic capacitors show different stability under reactor 
irradiation Top three charts are for CK60Y821Z ceramics Next three are for 
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DAMAGING EFFECTS 
OF RADIATION... 


On Chemical Materials 
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TABLE 2— How Gamma Radiation Affects Protective Coatings 
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TABLE 3--How Gamma Radiation Affects the Chemical Resistance and Decontaminability of Mounted Coatings 
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TABLE 6-How Gamma Radiation Affects Coal Tar Products” 
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BENEFICIAL EFFECTS 
OF RADIATION... 
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perties of metals to any extent, itd ppear promising may also be changed b mpurite 
radiation of metals can It offers a method of irdening at low produced by nuclear reaction vith neu 
ine ind tensile strength temperatures tl mn be used on tron This will be particula iapor 
it decreasing the ductility pecial shape ( ppheation where tant in ver high purit 
ld-rolling to achieve conventional | r 0 mechanical tor In most semicondu 
changes Harden vorking are not f ‘ It should be however, these impur 
temperature and realized that radiation hardening would mall effect because 
vorking is not be expensive and i be utilized only number of lattice 
n special case the radiation (4 
to electrical m Semiconductors Lattice defect \ specie example of benehcial 


in conductivities produced by radiation change the effect of radiation on a semiconductor 
ition-induced bene characteristi ol semiconductor ln is the improvement in the peed ol 
might prove of use these defects influence the num response to electrical impulses reported 
the semiconductor nd/or nature of the current car for a semiconductor exposed to a tast 
meters based on For example, bombardment of neutron flux (10 I} change wa 
iture of the changes n-type germanium semiconductor ipparently permanent and the current 
fast neutror ilpha particles, or voltage characteristy ) , emi 
Structural materials. ne «are: deuterons result lecrease of elec conductor were not « yer yy the 
efiects of ri trical conduetivit 5 Further radiation 
nite use as 4 Sul irradiation prov minimum in the The quantitative radiation eflect 
to increase hard conductivit radiation dose semiconductor uggest 
i means of curve, followed by a conductivity in radiation dosimeter ( 
ing in certain crease on additional trradiation electrical properties of semiconductor 
The conductivit minimum and the iso Open up possibility of using theme 
Table +, Irradiation ubsequent ma t nerease 18 materials to control electronic equip 
ibstantial increase in nterpreted lence for the forma ment in a radiation field 
eld strengths of tion of the p D emiconductor Catalysts. The change 


ilumimum alloys Irradiation « ) con semicon ture and properties of meta 
proy 
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FIG. |. Total fission-product poisoning as 
a function of fuel burnup using cross sections 
listed inthe table. in lower curve Sm'** and 
Sm'*” cross sections are assumed to be zero 
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Poisoning effects, important in long-burning reactors, can be evaluated readily with 


graphs given here. 


By ROBERT W. DEUTSCH 
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lowering of the flux greatly changes the 
Xe poisoning and, since Xe'** has a 
resonance at 0.085 ev, the average cross 
section is very sensitive to the operating 
temperature and thermal spectrum of 
Thus, the effect of Xe 


is both a function of an individual reac 


the reactor. 


tor and 
and, for 


its operating characteristics 
most calculations, is best 
treated separately 

All other fission product 
satisfy the stability 


that isotopes with half-live 
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criterion except 
8 01246 yror 
longer are assumed stable regardless of 
how low their cross section 

The effecta of epithermal! fission and 
The calculations 


capture are ignored 


are performed for listed cross sections 


at neutron velocity of 2,200 m/se 


For the results to be valid at any other 
temperature for any thermal-neutron 


spectrum, the energy dependence of 
the fission-products cross section should 
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tem 


How- 


considering the uncertainties in 
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perature and thermal spectrum 

ever 
both the yields and cross sections of 
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Fission-Product Yields and Cross Sections 
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Ru! 3.70 

Rh'e* i) 

Ru'™ 70 

Pde 75 

Pd ie 5S 

Pd’ 14 

Pde OS 

Ag! 02 84 
Pdie 02 
Cd! 0} 100 
Cdi2 Ol 
Cd ol 


1007 
0.015" 
20.800 + ROO 


0.040 


* Activation cross sectior 
t Eatimated range of er 


ection 


barns 


La’ 

Cel 

Pritt 

Ce! 

Ndi 

Nd “a 

Nd 4s 

Nd'* 3.1 2+0 
Pm'*? , 20* 
Sm'*’ 2501 
Nd‘ 8S $2+1.0 
Sm'** 2501 
Sm'** 23 ( +t 2.500 
Nd'i* 1.5 
Sm '% 2501 
Sm '*! 12,000 2.000 
Sm'* 140 + 40* 
hut 120 + 100 
Sm '*§ §.56+1.1° 
Gd's 70,000 20,000 
Gd'* 375 + 375+ 
Gd'*" 160,000 60,000 


I 336 o 


) 
- 





90 


nt at any time is determinable 


ts rate of change 
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rhe first term on the right side repre 
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formed, and the second term represents 
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yield, @ is the thermal flux, ny is the 
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ind @, is the micros opi fission-produc t 
ibsorption cross section 

operation the 
so that for 


For constant-powel! 
fuel is burning up linearly 
fractional burnup of tuel, 6 


time 7 
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one specific mode of operation, it is 


completely general. It can be shown 
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Components of fission-product poisoning 
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Early plutonium recovery used “‘trigly 


hexone-TTA solvent extraction 


Canadian Fuel 


This was succeeded by more promising 


anion exchange 


Reprocessing 


Future Construction of full-scale plant awaits 
enough reactors to permit economic 


operation 


By W. M. CAMPBELL Canadian plants and processes have Plutonium Recovery 
Atomic Energy of Canada Lin not been described In this paper Prior to 1948. development work or 
Chalk River, Ontario, Canada the processes that have been used at 1 plutonium-recovery process had been 
tiver up to the present time going on in laboratories in Ottawa and 
WHEN THE FInST Nt reviewed, the fuels that will have to Montreal (this was before the Chalk 
were being designed processed in the immediate future ‘ r facilities were built Atan earl 
part of the last decade described and a brief summary ts i i his wo it was decided to 
that one major problem of Canadian objectives in thi solvent-extraction method; so 
recover fissile materia! vere studied extensivel 
Trigly extraction. In 1945 ‘‘trig] 


ed fue This wa , le 
oe ree... PAST—FIRST SEPARATION Bs + sete Se 


lene Mg ) 


chemical operation oO it was natura 
sao PROCESSES (1949-54) CH.OCH.CH.O¢ 


that different development group 

brought out different scheme ome Canada’s 
of which have withstood the test of wtor, the NRX, went into operatior 

have n 1947 $y 1948 it w running olution of irradiated uranium and 
194s t DD i Iting-out agent 


first fuel-consuming — re The reasor 


continued operation while othe: 
fallen by the waysice Although a routinely at 20 Mw By late 
number of papers have been writter the first trradiated fuel was ready fo itor . , gher partition 
on { Ss experience /-1] the processing um and 
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to (3 
Pu product 
to hexone purification 
97% original Py 4 
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OF g, iV 


5% or gina 


FIG. 1. Batch trigly process — first steps in early 
procedure for recovering plutonium from irradi 
ated uranium fuel 





This allows a selective product decontamination The flow- in HNO,, and the solution was 
of plutonium into the tngly sheet is shown in Fig. 2 (1/2) evaporated to give the final plutonium 
leaving the bulk of the Briefly, it consisted of extracting product 
| fission products behind the aqueous trigly backwash solution Modification of process. While the 
is relatively stable in while still in the reduced state, with above processes operated smoothly, the 
strong nitric acid and it hexone to remove the uranium. The continued use of ammonium nitrate 
flash point (250° F). aqueous plutonium solution was then was not favored—in stored waste it 
worked satisfactorily in a oxidized to convert the Pu!" to Pu’! constitutes a serious explosion hagard 
extraction, which meant which was then extracted with another Other salting-out agents for the trigly 
ratory work could be scaled lot of hexone Backwashing of the stage were examined Alummuum mi 
t minimum of chemical engi solvent extract gave the hexone trate, zine nitrate, ete., were satisfac 
g development purified product tory but they were undesirable from 
ire | shows a flowsheet of the Final purification step. Finally the the waste-storage viewpoint since they 
ocess (12 In this batch plutonium was purified by a TTA would add large amounts of inert 
the irradiated uranium, dis- process using thenoyltrifluoracetone as material 
nitric acid and conditioned — the solvent Che flowsheet is shown Finally a scheme was worked out 
onium nitrate, was extracted in Fig. 3 (13 using uranyl nitrate as the salting-out 
nes with trigly——the volume The plutonium solution from the two — agent, and with the scheme the existing 
traction being one-quarter previous processes Was first precipitated trigly plant coull be used although the 
me of the aqueous phase is the fluoride to rate anv organ operation was complicated Next, to 
extract was scrubbed four breakdown products After dissolving eliminate ammonium nitrate in’ the 
th NH,NO, + HNO,solutions the fluoride in ind HNO hexone process, thi olvent was re 
mbined extracts contained ind conditioning to ' in HNO placed by tributyl phosphate (TBP 
% of the plutonium and 5% of — the aqueous solution was extracted at The plutonium concentration step at 
ium with a fission-product 60° C three time vith equal volumes the end of the TBP proce was also 
nation tactor of 10* The of 0.5M TTA in benzene The com changed from evaporation to precipi 
the uranium and fission bined extracts were then washed with tation, a change that gave a much 
vere left in the “hot” waste water to remove any of the dissolved cleaner feed to the TTA process and 


ints were in the other two or entrained queou phase and the illowed the prefiltration ind fluoride 


Hexone-extraction purification. plutonium was backwashed with two precipitation steps to be dropped 


t step n the plutonium small volumes of IOV HNO After After these changes were made the 


scheme was an oxidation washing the combined a jueou phases three processes ope rated reasonably 


le using hexone (methyl with CCl, to remove any traces of — well. The plant was shut down in 1951 
ketone is the extractant PTA and benzene, the plutonium was with the development of more promis 


oth uranium and fission precipitate | with NaOH, redissolved ing processe It is now being held in 
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FIG. 2. Batch hexone process—further purification of trigly- 
processed plutonium. Product contains 40 gm/Ii Pu (97% of FIG. 3. Batch TTA process—final purification of hexone- 
original), 10 gm/!l U (0.03% of original), 10* cpm/mi By processed plutonium 
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A TBP (tributy! pho 
(14), shown in Fig. 4 
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enough to go directly to a final 
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tion step uranium does not 
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Ammonium Nitrate 
Destruction (1953-4) 


Che above process left the ammonium 
nitrate with the HNO, and the fission 
products, Several methods of NH,NO 


destruction 


were examined and final] 


the HCILHNO 


two reasons i 


method wa elected for 
the flowsheet { I 
equipment were simple although it wa 
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realized that severe corrosion p lems 
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with 0.1 HCl in 2.5N HNO, and 
then with water to reduce the 


residual! 
NH,NO, and Cl 


Fur 
ther concentration was 


first 


respective 
done and then 
the concentrate was drawn off to 
torage 


All the NH NO wi 


t 1.8 
worer (\.81) 


—-—-— TBP to NaaCOs 
purification y, 

and recycle (120) 

A 


Condensote 


U product (012) 
(U= 450 gm/i “— 
U: Pus 2x10% 
Br = 2x103 dpm/mgU 
HNOs = 0.33 N) 


rene 
ed smooth! orrosion trouble 
giass-line: equipment were 
Most of the 


dee OTM Pose I 


corrosion 


which carried 


we this 


operation 

the concentrated fission 

HNO 

end of the first 
it Chalk River 


planta 


prod ict 


i 


iin a solution, it marked 


fuel-processing 
used for the 
direct 


nioove 
es were maintenance 
innt 


The 


team 


remotely Opel ited as required 


earher plants were designed wit! 


tter boxes et 


ejector spl 
nstead of pumps ilves and the 


onventional t pe ol chemical 


Now that 


bn en 


more 


equipment more exper 


gained with main 


helds 


conventional types of equipment 


ence ha 


tenance in high level more of 
these 


ire being used 


PRESENT—ANION-EXCHANGE 
PROCESS (1955 to date) 


Several years ago development work 


tarted on an anlon-exe hange proce 


to recove plutonium from irradiaté 
This work is 


plot-plant st 


lranium thie 


now in 
the 


1955 of a 


age wit! comm 


late in 
100 Ib 


oning 


plant 
lle about uranium 

this 
rated 


plant the 
the 


plutonium 


from uranium ind 


on products by an anion-exchange 


Dowex-! So rosslinked The 


resin 
flowsheet is shown in | ig. © 
first con 


The dissolver solution is 


litioned to 7.5N in nitric acid and is 
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To 
waste 


Hydrochloric Condensate 
acid to woste 





NH4NO3- FP 
waste from TBP Concentrote 
U-recovery process return 
(NH,NO,*3.3M 
HNOs*22M) Ep concentrote 
to storage 
(HNO,*7.5.N 
F.P.* ~ 40 curies/gal_) 


FIG. 5. Process for destruction of ammonium nitrate remaining in 


) 


waste from TBP uranium recovery 


= U+eFPS 
— to ’ Cc ‘ 
my U-recovery 


col plant 


ST 
151 Wy ene me 


| ot 


Condensate 
to woste 





HNO ,—= Hydroxyl 
amine: 
decomposer 
I 
75 N HNO, 


B~-fold vol 


recuction 
8] 











fold Hydrony'i- 
amine 


ed  decomposer 


m4 


FIG. 6. Current anion-exchange process for plutonium recovery. Uranium 
s later recovered in TBP process ‘A to J is sequence of operations 
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then passed to the first-cycle resin 
columns (S-in. diameter, 30 in. high), 
two of which are connected in series 

The resin in the columns rests on a 
plate of grade C sintered, stainless 
steel Above the resin bed there is a 
l-in. layer of glass wool and on top 
of this a perforated lead weight en 
cased in stainless steel his serves 
to keep the resin compressed and 
allows for some expansion and con 
traction during the cycles Above the 
lead weight is another sintered stain 
less-steel disk, which traps any resin 
particles that escape from the bed 

The plutonium is absorbed on the 
columns while the uranium-fission 
product solution passes through at a 
rate of 0.75 ml/min/em rhe ura 
nium is later recovered in the TBP ura 
nium-recovery plant described earlier 

With a U:Pu ratio of 1,500:1 the 
resin eapacity is about 2 mg Pu/ml of 
resin When the first column is 
saturated it is disconnected from the 
system, washed with 7.5 nitric acid to 
remove the uranium and fission prod 
ucts, and the plutonium is then eluted 
with hydroxylamine nitrate solution 
The eluant is evaporated 8-fold, and by 
keeping the acid in the pot up to 7.5N 
the hydroxylamine is destroyed at the 
same time 

A second cycle (4-in,-diameter, 36 
in,-high column) is carried out to purify 
the plutonium further. The twocycles 
only give a B-y decontamination factor 
of about 10°, so some further treatment 
will be necessary This has not been 
completely worked out yet 

Another unknown that has not been 
evaluated on a plant seale is resin life 
To date the two columns in the first 
cycle have separated about SOO gm of 
plutonium from uranium yods irradi 
ated to 700 Mwd/ton and cooled tor 
six months to one year Phis is equiva 
lent to a resin consumption of 70 ml 
per gram of plutonium, but the colunines 
have not deteriorated noticeah und 


are still being used 


Waste Disposal 


The main fission product vuste 


essentially free from uranium and plu 


tonium, are concentrated by evapora 
tion to a volume of less than | gal/100 
Ib of uranium processed They are 
then stored in underground stainle 

steel tanks. The wastes are left acidi 
(12N in HNO since the extra solids 
that would have to be added to neutral 


ize them might make any future perma 
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Present and Future Fuels to Be Processed 


At present Canada ha 
VARI 
reactor, 14 expected to be operatu 

In NRX three fuel 


1. Natural uranium irr 


1a un the fina 


reactor 


“are being 
wide 
processed will be lesa than about 
hy 1.36 in, in diameter, and are 


(54.45 kg) of uranium, and after 


and ahout 80 qm of ft / product 


allou ed hefore proces 
2. Plutonium-alumis 


neutron losaea due to ¢ 


ing 


dimensions aa the urani 
development, In one de 
end uith a maximum in 
5bbH% of the total plutor j 
composition of the irradiat 
150 gm of plutonium, an 
factorily processed to dat 


3. Thori “um 


heen irradiated aa the ox 


irradiated 

whe 
was about O.1 gm/kg of tho 
fuel was processed by a bat 


Tha 


anton-exchange step to purify 


dissolved in hexone 


the metallic form, and while iti 
further the limit has not beer 
1967 or ¢ 
used with the much higher 


not start until late 


The second major reacto 


The principal NRU fuel 
thick by 144 in 


will be ready for proce 


wide heathed 


ing tale 1 


10 ft long) also will be irradiated 


thorium ta prot ided than vw RX 
the 


fission products per ky of 


rods will not be proce 
ready for processing before 
Canada's first power re 
It ia being de 
will be either natural uri 
alloy The 
hoped that the level can be 


capacity 
irradiation 


ready for processing 

The fuels for Canadian 
tain, but as long as natu 
types described above 
ts that future power-7 
and ThOs, either pure 
Zircalloy or preferabl 


nent-waste dispo 
diffieult 
Other acid waste 


low activity (10° epm 


rated, mixed with cemer 
ture is poured into ster 
the 


in a pit on a concrete 


the cement sets 


concrete is poured 
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Ie \ 


producing fuel for proc 


and a third one 


sing 
VPD 


age the 
gin 159 
irradiated and require proce 


a level a 
month 


SSLIG 


d lo aa hig posable The amount lo he 
/ 


one ton per The rods are round, 10 ft long 


heathed in al Kach rod contains 120 lh 


4rrninuin 


lhe ave ge irradiation i containa A gv pl itonwtum 


1 cooling pervod of & monthe normally 
mWm1ot-¢ rchange PTOcess 
used lo co 


the 


fuel of this ty pe ia 
The 


wie. but the core de sign 18 atril 


mpen sale for 


ation rods have ame over-all 


éndergoting 
concentration varies from the center to the 
thi ly pe have been trradiated until about 
The 
including the 


uch 


has been burned up over-all 


kg of aluminum heath 


roduelt One rod haa been sati 


} 


inge plant 


tj 


In the pa ori a 


€ reactor 


were 


lopped when the 
My 

product content waa veri 

proce 


ising diethyl dithi 


lifferential carbonate sepa 


thorium nou heing ur? 
the t_rradiations can be 
The yaing of thi mieta 


niikely that the ex 


proce 


fing prot 


; 


t / 
Viel i 1 AK Vu lher? 


rium flat 
Iti 


fhoritum 


LO ft long by about 


é rpected that the { aniu 


nil one metal rod lf dia 


reguons Since better cooling for the 


l that the trradiations will be lo and 


nger 


in about 2 am f 


g and at ij , gn 


fhortulr fuel from NRI not be 


nil of about 2O O00 f ectrica 


n operation hy 1 
thed in Zircalloy or an 


Viwd fon 


thi 


of 3000 
9% fuel from 
qned in the futu 
the only fie 

ent thinking 
lo. P 


pere 


hination of { 


tandpoint 

he very dilute wast 
the 
pumped into the 


Whoratorie laund: 


ground 


purpose 
i groun 
ethod w 
istes 
causti 
heath disso] ns are stored 
lerground tank re some pre¢ 
eparates out ¢ ving with it 


Pu and f 


FUTURE—ECONOMICS 
AND DEMAND 


comparison 


itul 


omit 
dome 

1 experience 

ents, and t 


ndusts 


imount 


biuret 


I idiatior 
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Canadian Power Demand 
nucienal power! inh 


slowly and it may be 


t will reach 1,000 


estimated load that is 
isonably cheap fuel proc 

it may be uneconomu 
luring this initial growth 
lifieulty can be over 
ing the first few reactors 
storing 


reactors, and 


intil such time as an 
essing plant is justified 
fue vould then be pros 
th the currently produced 
then on the reactors 
“1 plutonium as well 


britany 


River Program 


e economic studies and fuel 


rocessing develop 
Chalk River 


process for irradi 


mitinuse it 
ration 
heap and well understood 
tl mmediate future 
ver-all processing 
Mi primary atten 


ian developme nt 


feed preparation 
oning, et for the 
ceramic fuels that are 
vaste disposal, since 
ianent method of dis 
main bulk of the fission 
cepted general! 
being studied at 
sal in glass; at 
ery encouraging 
the development 
jant that will allow 
he economic even in the 
clear power expansion 
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New methods point toward .. . 


Cheaper Ways 
to Make D.O 


Cheaper D:O may result from new processes like 
distillation of liquid hydrogen and dual-tem- 
perature hydrogen-water exchange catalyzed by 


HCl. 


A striking new possibility is the use of 


radiation to catalyze exchange reactions or 
produce H: from natural gas 


By PAUL HARTECK 
Chemistry Depa tment 


Rensselaer Polytechr 


NUCLEAR recent 


times have ine 


DEVELUPMENTS inh 


reased the demand for 


heavy water More DO production 


it lower cost equired if the po 


tential of hea vuter-moderated reac 
Sone 


tors is to be exploited fully 


for producing heavy 


possible proce ( p 


water at lower cost will be outlined 


after a brief discussion of the demand 


and the over-all econom of hea 


water productior 


Price and Demand 


Construction reactors 


ind power plants u water a 
| grea pand the 
Just how 

With 


lb,* 


moderator wi 
market for hea 
much will depend or price 


heavy water price than $40 


nuclear power plat on a hea water 


base become economical protnising 


and might compete with other designs 
If the price of hea water 


Ib, its 


could bn 


dropped lower than $10) price 


would be relative 


* At the Geneva 
which the United 
sell heavy water 
The basis for the 


was not disclosed 


Phe total | S. need of hea water 


in the near future has been estimated 


to hn between a tew hundred ind LOo0 


tons per year f These estimate 
umption 


with a 


have been made under the as 


of normal power expansion 


reasonable part using heavy-water 
reactors 


With the 


new methor 


new demand lor heavy 


water of production have 


heen mvestigated, some of which have 


been developed and used 


Over-All Considerations 


In discussing the production of 


hea water, a number of factors must 


he considered ize of the unit pars 


ithe methods inethod 


prick j” ndent 


high concentration enrichment and 
possible new method 

Size of units. An economic plant 
Vater must 


Tat least 40 


for the produc tion of hea 


have a yearly production « 


ton r, or | gm/sec Phere is | gm 
Vater in about6.5 kg of water: 
20% of the 


of fresh 


of hea 
hence il A proc removed 


heay water, about 10 gal /aec 
tem 


1 his 


ol feed water 


water must enter and leave the 


to produce | gin ee of Da) 
means 400-million gallon 


per year This gives a rough idea of 
the size of such an installation 

Judging from the demand for hea 
units not smatier than 30-100 


hould be built cost 


vater 


ton Ni From 
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analysis it can be shown tl 


also the size where the price 
almost independent of plant 
Parasitic methods. In 
there are processes operated 
than 
that « 


An examp! 


distillation 
the 


In 1941 
eile ré d lo he 


only ONLES 


the h jdroge n ta0lopes Jor the nuclear 


poses other the pr 


{ pro C88 
water 
DA) 


trolytic production ol 


heavy an a 


papor waa used hecau ‘ HW ul 


trolyti Vi 
Smelting Co. at Trail, B. ¢ 


make hydrogen at the 


snthes 


the ammonia synthesi 
lytic of the Nor 
Norway obtains a | 
by pre 


plant of 2.38% DA) were produced 
al mo took place in a three lage électrolytu 


heavy water as a mluect 
operating electrolytic plant at 


The wl 


are for the high-concentratior 


was for developme nt 
lition 


almost nothing 107, of which was jor the electrolytu 


added for electricity and labor 
Because it 
process was used in plant 
W orks 
continuous ¢ ight-stage 
DA 


finishing plant built at 


waa 
ute Amit 
handling of deuterium, adn Madiedil Gneactlamed 


USER 


ste The 4 ‘ . ; t the higt 
ets The industry claims that the hig Lecilt at the 


tota 
: and 


ont £ ” e fact that the 
cost arise from th : : 1labama Ordnance 

K or flexible wl prod 
plant is no longer flexible e produ selena 
product 


ing heavy water as a b 
Actually 
drogen used in the production of 


water to about 9OY, 


of the large amount of h 


V organtou n 
194 
136 lb 


ill j 
$14.5-million plants in January 


a. far less is ‘ ectrolytical 
monia, far less is made elects distillation plants produced $ 
than is made by means of the water-ga 
of the new 


be discussed later 


process One methods to 


look to the use of 


chemical exchange u 


readily applu pte 0 


involving cataluytu exchange of deute 


straightfor ardnes 


The neu process he gan operating wun June, 19 


plant to include DA production came to about &2.6 
Incremental operating co 
portior 
DA f 


sliatiliat 


W abas/ 
distillation trains 


final separation wa 


oF 4 


Early D.O Production Processes 


lectrolysia tec T were 


con 


separating large quantities of 


progran 


hetween H 
and the 


and HA 


rium 


ga 


watlability of elec 


plant of the Conaolidated Vining and 


My) In four stage 2 YUU) lb da 


final concentration of 1.100 lbh of DAD per mont 


ways 


f Total cost of modifying the Trai 


million. S200 000 of whacl 


f averaged lesa than S30.000, mo 


/ 


1 prorated charge of 30% later 
Trail now coatea over &60/lh 
distillation 
Va 
In 


the 


on methods. the ater 
M org niown Ordnance Work a! 
hei er Ind 


oncentrated 


Ordnance Worl 
these plant 


done tn batch in an electrolytru 


ade 


improvements were 


Firat 
entil 


hipments were from the 


late? 


the 
Vonthly total 


made 


, DA per mont 


operating coals of $423,000 made each pound of pure D&) cost about $200 (3 





water-gas hydrogen as the ingredient 
in a new parasitic method 

Independent methods. 
arose in the U. 8 
II a 


there was no time for development 
coat could be 


When there 
World War 


lor hea wate! 


High-concentration enrichment. 


during | requently one method is used to en 


sudden need rich the deuterium to about 2 to 20% 


niL ind a second to concentrate the D), to 


within reasonable limits Obviously, it is 
Under thes 
distillation of 
was used The of hea 
water by distillation o 

was $160/Ib (3) Iiven 


ments it 


VU.8% or more im 


disregarded, conditions portant that the method used for the 
the 


water 


fractional normal first step be as economical as possible 
that the the 
tep be primarily a dependable method 


T he 


high-concentration step should not be 


cost ind method for second 


normal water 
with 


the 


refine for making pure heavy water 


appears that price for 


heavy water could not be dropped 


under $50 using this 
foreign countries that 


too expensive, but it is more important 


method Some because 


that it be highly dependable 


ire not able to the total energy consumption for the 
spend large sums of money for develop high concentration is minor compared 
ith the energy the 


first 


ment and that have waste natural ga consumption for 


But if the 


does 


or geothermal steam may be interested enrichment high 


in a water-distilling plant for its D.O concentration step not work 


production, especially { the preter at properly total produc tion 8 topped 


independent supply Furthermore, production flow sheet 

To build 
plant to produce D,O 
Only 


other 


and run an electrolyt how it is important that the metho 


much too ¢ ied in the high-concentration 


hould 
Cherefore 
the 


stuge 


when the hvdrogen have 


a high separation factor 
the 


pensive 


used for purpose ind hea for high-concentration 


water is a by-product is the combination electrolytic 
For 
lytic plant with 100,000 kw power cas eries 
produce 5-10 tons D,O. yr rhe price 
of D.O would be about DW 


not being a by-product) taking into cor 


teps 


method is very 


economic example in elect favorable In a continuous proces i 


of 10-15 cells are necessary to 
produce almost pure D,O starting from 
water with about 20% D In 


two cell 


$4501 content 


i batch process only one ol 
As a h 
electroly ti 


sideration only the price for the elect ire necessary igh-concentra 


energy and handling cost tion only one unit 


New 


sidered later 


step 


direct method combined with a rectifier for liquefied 


lrogen would he excellent Hecause 


this combination has a separation fac 


or a8 large as necessal 


New Methods 
Ad 


m the 


inces in heavv-water produc tion 


future probably will be in the 


modification and improvement of pres 


nt stems, rather than in ce 


veloping 


entirely new process However 


e improvements ma incorporate 


the combination of se systems to 


erui 


ield a more economical over-all 
proce 


An 


comp te 


new method necessarily must 


methods ind 


Most 


signed to minimize the 


with known 


used today present methods 


ire «le 


smount 


f 


needed The retore 


have to be 


energ\ any new 
ol a 


costs 


tem would simular 
ire with low energy 

Some specific possibilities follow 
Use water-gas hydrogen. As ind 
in the discussion of 


the hy 


parasitic 
“i most of drogen used 
nthesis produced b 


This hy 


the normal deuterium con 


mmMmonia 
iter-gas method drogen 
mmout 


less. * 


or slightly 
“uu ! 
leaned 
pounds 


Wats 


atalyzer 
ot residual 
© gun wo 


onia nthesis 
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that in 
equilibrium at 


itu It is known 
wdynamu 
temperature of the system HD 
H.O «+ H, + HDO there is about 
times as much deuterium in the 
With in- 
g temperature, equilibrium nears 
Thus, if the 


t al 


n the hydrogen. 
hydrogen pro- 
1 the water-gas process could 
en in the kinetic exchange equi- 
th water at room tempera- 
100° © 


| be produced in which the 


temperatures below 


s enriched by a factor 3-3.5 
with The 


water produced from 


normal water 


water similarly would be 
that produced with a start 
and the additional 
the 


| water 


ild come only from 
re process 
trect Another 


way to use this 


r-gas hydrogen would be to 
iquefy the hydrogen and, by means of 

mal distillation of this hydrogen 
HD or D, 


produced and burned to D.O 


highly enriched 
ears the distillation of liquid 


has been considered very 


Fourteen vears ago, when 
first suggested this method 
hydrogen liquefaction was 
loped as it is at the present 
iivantage of a hydrogen 


unit is the verv§ high 
possible to 
HD in 
D concen 
How 


and 
the 


lactor it is 


practically pure one 


ting from normal 


6,500) or even less 


like 


ch lreeze 


urities nitrogen 


out during 
iquelaction, can cause some 
Dual-temperature exchange. A 
ing direct method is dual 
exchange. The principle 

ethod is the chemical ex 
two 
differ 
The 
the 


deuterium between 


substances at two 
ratures in counterflow 
thus 
the 


temperature 


oefficient, and 


of deuterium in two 
ri with the 
temperature the deuterium 

concentrate more in one 
it the low temperature it 
nsferred to the second phase 
back 


itenrium “ exchanged 


n large exchange towers, a 
on gradient occurs between 


hottom of the 
this 


towers (4 


intage ol method is 
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that there is almost no waste in sub- 


stances In some systems there is no 
step where a large amount of energy 
is consumed as in a distilling column 
or in an electrolysis plant. However 
in a liquid-liquid exchange system the 
corrosive, be 


that 


substances involved are 


cause only substances rapidly 
exchange deuterium with water can be 
used, and these are obviously either 
acids or bases 

In this, as in all phases of heavy 
water produc tion, there may have been 
considerable effort expended in de 
velopment work in different countries 
but since almost nothing is published 
it is hard to estimate if or how far these 
methods are developed 

In discussing the parasiti methods 
we mentioned the distillation of hydro- 
gen, when the hydrogen was produced 
However, a plant 
that works 


pendently on the basis that hydrogen 


for other purposes 


could also be built inde 
becomes liquefied, the HD fractionated 
and the depleted hydrogen regenerated 
with normal 


How 


rather 


by catalytic exchange 


water at high temperatures 


ever, such regeneration is a 


expensive step, and even at higher 
equlibnum is un 


the re is 


temperatures the 
favorable because always less 


deuterium in the hydrogen than in 
water 

Dual-temperature exchange using 
hydrogen and water. 


method 


(one possible 


improved would involve the 
system 


Both 


substances are che ip, noncorrosive, and 


dual-temperature exchange 


using hydrogen ind = =water 


almost the highest 
However 


between 


have separation 


factor known the exchange 


of deuterium hydrogen and 


water is extremely, low and 


with a catalyst the 


even 
rate is high enough 
only at temperatures above room 
temperature 

would 


Ionizing radiation that pro 


duce hydrogen and deuterium atoms 
ial conditions 


the 


could be used unde pe 
to catalyze the xchange, via 


reactions 


~ 12 keal 


wtivation 


H 4 
D + 


HDO— D 
H.O--H 4 


HO | 
HDO J 


energy 


H+ HD 
D+ H 


keal acti 


ition energy 


~_~H,+D |~w7 
»HD H fy 


HCl-catalyzed exchange. Even at 
high temperatures the exchange would 


still be slow because of the magnitude 


of my 


of the activation energ) However 


the exchange might be improved by the 


HC! to 


would 


addition of a small amount of 
exe hange 


the gas stream The 


then occur according to 


H T HC | »H - Cl a pl int 

D+ HC! .HD + Cll ~ t-5 keal 
Cl + H,— HC! + H 
Cl + HD— HCI + D 


activation 


energs 


HCl + HDO HO 


phase no activation energy) 


>» DCI 4 liquid 


With the 
the reaction is 
300 kw of 
in the gas phase should equilibrate the 


lower activation energy 


About 


ibsaorbed 


much faster 
ionizing radiation 


moles ment 
I his 


{ ombined 


deuterium exchange of 10* 


of water and hydrogen new 
method of exchange can be 
into a process to make an economical 
method for producing about 100 
tons/yr of DO 

Use of radiation. 


idea, a mixture of hydrogen and water 


Along the same 


could) be equilibrated — by 


SOO” 


ionizing 
radiation at or higher without 
HCl. The 


moved from the 


deuterium could be re 
hvdrogen stream by 
the rectification of the liquid hydrogen 
The depleted hydrogen then could be 
recycled, with fresh water, through the 
ionizing radiation to regenerate it once 
more to a concentration of about 
1:10,000 compared to 1:6,500 in nor 
This 


supply ol h 


mal hydrogen method would 


make a large drogen 
unnecessary for the liquefication 

In the not too distant future, large 
might be 
directly by the 
This hy 


pure because 


amounts of hydrogen pro 
duced from natural gas 
impact of fission product 
drogen ean he made very 
including methane, can 


ind thus be suitable 


hydrocarbons 
be removed easily 
for rectification 
It is rather 
the development of nuclear and ra dia 
tools for the 


interesting to note that 


tion chemistry suppl 


min‘ 


production of deuterium 


l app eciale very Must viciam 
pape on heavy ate yroduction by 
Selak and J. Finke, an her diacua 


aolthe RPI h staff 


P. J 
siona with R. Reeve 
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Compact, Low-Cost Reactor 


For use in education, medicine, and industry, this 100-mw system consists of 
a 9'2-ft-high reactor unit and remote control console. Installation in exist- 
ing buildings requires no extra shielding 


By A. T. BIEHL, R. FAYRAM, R. HENLEY, G. A. LINENBERGER, H. MONTGOMERY, 
R. MAINHARDT, G. NEWBY, J. RANDALL, D. SAWLE, and J. SHERWIN 


feroptdieneral N eor heidiary of Aerojetdieneral Corporation, San Ramon 


A SMALL RESEARCH reactor, the AGN designed to prevent overexposure ol minimum of uranium no more th 


201, is designed for use in education personnel even in the unlikely event of 20% enriched (for export purposes 


research, medical diagnosis, and indu in accidental power surge Additional! le adequate in-pile exposure vol 


trial process control It is especiall ifety features include power and re ime with a thermal-neutron flux as 


intended for applications in which hig! tivity monitors to operate a scram high as possible per unit of power, to 
thermal-neutron fluy not necessal mechanism and a fuse that will cause make it as small, light, and inexpensive 
but low cost, maximum safet porta the core to separate in case of a power s possible, to provide an effectively 
bility, and high sensitivit iresore urge finite life, and to provide a high ana 
quired, Its basic characteristi r 

shown in the table on p. 101 Purposes 


The reactor and control units are In designing the AGN-201, the ob 
shown in Fig. | The two are col! jectives were to make the reactor as ENGINEERING DESIGN 


nected together bv a cable Shielding afe and foolproof iis possi ble to use a Within certain constr unts, the AG N- 


100 


cal sensitivity for danger-coefhicient 
tests 
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Core-tank cover 


Graphite refiector 


Fuel disks 


Glory hole 


Thermol fuse 


Core tank 


Controt-ond sofety 
rod thimbies 


Core-support 
assembly 











Core-tank cover 


FIG. 2. Core tank contains uranium- 
polyethylene core, safety fuse, and por- 
tions of graphite reflector 


Core tonk 
Grophite 
Lore 


ore fuse 


Reoctor 


fank 





Woter 
fonk 


Reactor 


FIG. 3. 
shield. 


unit contains core, reflector, lead shield, 
Control and safety rods are inserted from the bottom 


hermo olumer 


Woter shielding 


Leod shieid 


4 cccess ports 


Glory hole 


Bottom holf core 


fuse support 


ontro! and sofety 
rods (4reqd) 





Mydroyu 


dosh pot 


Bottom control rod 
wer ¢ te 


Tonk support 
Access cover 


and borated-water 





Emphasizes 


mum-critical-mass reactor 

<8 is estimated as 600 gm 
the form of 20%-enriched 
contained in the form of a 


persed in a solid polyethy! 


Safety 


ene moderator No sacrifice in safety 


| the amount of 


has been made to lowe: 
U?** required 


The 


mass of U? is estim 


smallest critical 


ited 


theoretically 
to be under 





Characteristics of the AGN-201 Reactor 


d 
pecial provisions 
hermal flux (100 mw 


i 


tor beTisity 


yr sphite 
HBO 


giit 
gthit of reactor inst 
ater hielding drained 


ire oefficvent of rene 
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100 mw 


5000) gin « 
lO in. dia 

ll kgm po 
JU mg 

20 em 

10 


wen 


22 000 Ii 


13.400 tt 


vould Use a 
thick 


ontain 


300 gm Such a design 
polyethylene moderator and a 
high-density Be) reflector, 
et would ine 


A cle 


but it vn 


ers, control rod 
the critical ma whol thi 
considered 
health h 
cost a with handl 
A thin high-densit 


replaces the BeO) 


wis 
because of zara 
ociated 


grap! 


Thermal Neutron Flux 
Since the thermal 

reactor is neal 

divided by eritu 

critical mass for 

vides the maximal 

given power an 


cecumulation 
Size and Weight 
| he prot em of um 


the AGN-201 ce 


on the 


pend 
hielding to pre 


overexposure ts 1 








surge. Thus more than enoug! pre 
vided for normal operation at 100 my 
Shield design is determined by est 
the 


This is estimated as 2 * 10 


mates of maximum conceivable 
accident 
joules for a 2% step change in reacti 
ity. The maximal dose limit for per 
sonnel just outside the shield during 
such an accident has been chosen as | 
rem, the equivalent of three 
the “maximal permi 
established by the USAK( 


establishment of these parameters it 


ible evel i 


With the 


then possible to design a minimal 


weight shield 


Core Life 


Sufficient 


effects of ionizing radiation on 


evidence exist on the 
pol 

ethylene to allow a fair estimate of cor 
life, 


not be noticeable dimensional changes 


Experiments show there should 


or foaming at doses | than 1,000 
Mrep (10" ergs/gm Assuming that 
10% of the fission energy appears a 
ionizing radiation in the polyethylene 


the dose rate at 100 mw (10° ergs /sec 
is about 3 Mrep/yr Thus the 


eore 
has an estimated minimal life of 300 
at a 100-mw power level (24 hours a 
day, 7 days a week). The fuel burnup 


is almost ine onsequential, amounting 





to some 30 yem/y! Thus there ap 
| a 
We Bee: 
eS Sra n 
| | Fr 
; | Capsule 
SE. 
j ' 
hotse4 
| | 
— Be J 





FIG. 4. Control rod is driven by reversible 


motor through lead-screw coupling. Active 
length is 15 cm. Fuel is enclosed in two 
aluminum containers to provide double 


fluid-tight seal 
102 


pears to be no fundamental reason why 


el Mong life can not be expected 


Core Design 
To facilitate 
embly 

tions of 

The 


amount of U?** in 


eore construction and 
the core is made in nine sec 
thicknesses 


thinner sections allow 


various Fig. 2 
varying the 
the core in small 


enough increments for adequate con- 


trol of the critical mass for assembly 
ind experimental purposes. Each of 
the four bottom disks has three 5-cm 
dia holes and one 2.5-em hole Two 
ire for safety rods; one is for the coarse 
control rod; and the small one is for the 
fine control rod A horizontal “glory 
hole,’ about | in. in diameter, passes 


through the center of the reactor 
rhe core disks 
mixture of polyethylene and UO, in the 


are formed trom a 
form of 10-20-micron-dia UO, particles 
he total density of UO, is then 


yielding a weight ratio of | gm 


284 
me/cm 
of UO, to 3.16 gm of polyethylene 

1O-m ta-Be 


ource is located in the graphite reflec 


Neutron source. A 


tor to supply neutrons on startup 
With safety rods cocked and control 
rods all the way out, the multiplication 


of the reactor is sufficient to generate 
30 ww of power and give indications on 
Thus the 

varied by a factor 
100 mw) by use of the 


ail instruments, reactor 
can be safely 
of 3.000 (0.030 
control rods 


Reflector, lead shield. The reflec 


tor consists of 20 em of high-density 


powel 


graphite (1.70 gm/em®*) on all sides of 


the core (Fig. 3). Appropriate holes 
ire provided for the glory hole, safety 
ind’ control rods, and access ports 


tjoth core and graphite reflector are 
irrounded by 10 em of lead shielding 
The reflector weighs about 750 |b, and 
the lead shield weighs about 6,300 |b 

Access ports. A total of four access 
ports plus the glory hole and a thermal 
olumn are provided for experimental 
vork 
pass completely through the reflector 
hole (1 in 


through the core I 


The four access ports (4-in, dia 


Che glory dia) passes com 


pletely nder nor- 


mal operating conditions all ports are 
filled with appropriate plugs or stringers 


» match surrounding materials 


Fiuid-Tight Tanks 


As shown in Fig. 3, three concentri 


fluid-tight tanks surround the core 
Chey are designated respectively, the 
ore tank, the reactor tank, and the 
iter tank 


Core tank. The 


core tank has been 

lesigned to contain an nsession gases 
y en off b the core (Commercial 
ed iuminum is the structural 
iaterial throughout The tank has 
ipper and lower sections, separated b 
in aluminum disk passing through the 
main nder in the same plane as 
the glory hole. This disk separates the 


core into two parte and is part of the 


Detachable top 


ilety-luse system | 


ind bottom cover plates as well as 


mntrol- and safety-rod thimbles, form 
in integral part of the tank 

section of the tank 
the 
1 two-piece cylindrical section 
reflector 


material 


| he lowet 


half of 


core 


contain core material as 
ell as 
of graphite These pieces of 


the 


are supported by an 


and inner 


reflector 


piece ol 


or ipl ite 


iluminum rod projecting downward 


from a fuse link supported from the bot- 


tom cover plate Ample space at the 


bottom of the cylinder is provided t 


insure free fall of the bottom half of the 
core-pilu reflector section when the 
fuse meits in any wecidental powe! 


This fall is 
gi iphite-to graphits 


further facilitated 


taper joint 
that insures against binding 
Che upper section of the core tank is 


core A 


core expansion and gas ac- 


filled with six sections of 


space fol 
cumulation is proy ded in the top ol the 
tank 

The 


ind core are 


lead 
enclosed in and 
a thick steel tank of 43.4- 
radius. It 


cover to permit access to the core tank 


Reactor tank. shielding 
reflector 
supported by 
em has a removable top 
Chis tank acts as a secondary container 
for the core-tank 


the glory 


assembly and, with 
hole and access ports closed 
is completely fluid-tight 

Water tank. The water tank is the 
third the fluid-tight 


containers This main 


and outermost o 


structural 
member is 6'9 ft in diameter and con 
structed of steel. Access 


to the 


can be gained 
issembly even 
tank, by re- 
moving the top cover plate and the 

The 
water tank consists 


core 


top of the 


ith water in the water 


mal-column tank fast-neutron 
iter shield in the 
of about 1,000 gal of water containing 
250 |b of dissolved boric acid 
thermal-column’ 


when it is filled 


The upper or 
tank serves as a shield 
iter and lead or as a thermal! 
olumn when it is filled with graphite 
taking 


ore tank or t 


It removable to allow out 


ither the cover of the 


if 


re tank itself 
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FIG. 5 
power-level monitors. 
and-recorder system. 
system 


Safety and Control Rods 
The AGN-201 reactor has two safety 
The two 


rods and the coarse control rod 


two control rods 
lentical. The fine control rod is 
ir but has half the diameter of the 
Each rod contains 0-20 gm of 
ind operates so that reactivity is 
The 


uunt of reactivity each rod controls 


ised as the rod is inserted. 


ises as the amount of active mate- 
With the 


the coarse 


mtained increases. 


of U** in rods 
it 50 mg/cm") each rod con- 

wut 1.6° The fine 
rod has been adjusted to con 
out 0.2% 


reactivity. 


reactivity. 
ire 4 shows the design of the con- 
The active fuel in the rod is 
ed in two aluminum containers 
itermost container provides the 
eal with the core tank, and the 
yst one seals the active fuel in 
By this 
maintained for the 


design a double 


ght seal is 
| for control and safety rods 

ind safety rods also serve 
They 


of obtaining a fine adjustment 


purpose provide a 


ranium in the core, offering a 

enient method of adding or remov 

amounts of fuel. They are 

| for use in critical experiments 

irtup as well as for small ad- 

n available reactivity under 
operating conditions 

The safety 


e in the safe or subcritical posi 


Safety-rod operation. 
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fea 


ee fe 3 | 
Control 
}{ motor 


Fine | 
control rod 


Control system has two boron ion chambers and BF, proportional counter for 
Micromicroammeter amplifiers connect ion chambers to relay- 
BF, counter is connected through counting-rate meter to relay 
Relays can be set to scram reactor at any predetermined power level 


tion when they are out. In this posi 
tion the active fuel in the rod is just 
lead shield The 


inserted one at a time by a drive mecha- 


inside the rods are 


nism requiring about | min to travel 
the full stroke. The 


mechanism is constructed so that if a 


25-cm release 


scram signal is received at any time 
the three large rods are driven to their 
outermost positions 

The safety 


direct-pull holding magnets allowing 


system is a fail-safe de 


sign. scram signal opens the 
the rods to be accelerated outward by 
both gravity and compressed springs 
The spring constant is such that the 
with a 
total with- 

The re- 
rods is 

The 


hydraulic 


rods are initially accelerated 
force of 5 g 
time of 140 
activity change of both safety 
0.9% 


rods are 


requiring 4@ 
drawal msec 
during the first 50 msec 
decelerated by a 
dashpot in the last 12.5 em of travel 
Control-rod operation. Reversible 
d-c motors drive both coarse and fine 
control rods through lead-serew assem- 
The 


switches at the 


controlled by 
console. At 


maximum speed of travel the coarse rod 


blies. motors are 


control 
about 


causes a reactivity 


3 x 10 wer 


change of 

Positions of both con- 
indicated remotely at the 
Interlocks 
control-rod movement unless the safety 
eocked The safety 
cannot be cocked until the control rods 


trol rods are 


control console prevent 


rods are rods 


have reached their safe or starting 


positions 


Control Console 

The control system is very similar to 
that used for other low 
It is 


Scrams are initiated by a power failure 


power reactors 
shown schematically in Fig. 5 
i water-shield 


detec 


an earthquake detector 
level detector, low-temperature 
tors, a manual scram button, optional 
access-port interlocks, and the power 
level monitor 

It can be seen from Fig. 5 that the 
recorder can be switched to monitor any 


Both 


are located just outside 


of the neutron-detection devices 
ion chambers 
the lead 
neutron 


shield in the borated-water 


shield. The BI 
is just outside the lead shield in the 


counter 


region occupied by control and safety 
rods 

In the event of a scram, any one of 
the three detectors or other safety de 
vices actuates the scram system causing 
automatic and rapid ejection of both 
the safety rods and the control rods 
and operation of both warning light 


and bell 


Safety 
The system is designed to minimize 


the possibility of a nuclear runaway 


and, in the event of such an excursion 


to protect personnel from excessive 


radiation. Time constants of the 


scram system may not be such as to 
fust 
expansion of the core would catch it 
On the 


shows that such self-limiting does pre 


stop a excursion before thermal 


other hand, careful analysis 
vent liberation of a dangerous amount 
of energy. The action of the core fuse 
(made of polystyrene containing 100 
of I 
then insures against a repetition of the 
accident The 
than the 


mgm/em ) and the safety rods 


same core fuse will 
heat faster 
100" © 


Fission products will be 


core ind melt at 
contained 
for the most part in the core since 
this is made of polyethylene CrORS 


linked by 


anticipated temperatures. If all the 


radiation, it will not melt at 
fission produc ts created in the greatest 
conceivable accident were liberated in 
a room of 10°-liter capacity, estimates 
indicate that the level of the most dan 
ps 


barely at a dangerous level 


gerous isotope would be just 


> * . 


The authora 
ceptual 


acknowledge 
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and the App 
Corp. for their evaluations 
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JAPAN 


Speeds Organization of 
Nuclear Program 


By CLARK GOODMAN 
Uy Ss tlomic Energy Commission 
Washington. D. ¢ 


THIS 18 A REPORT on the rapid development of nuclear affairs in Japan 
since last year’s Geneva conference. One of the author’s major observa- 
tions 18 that the Japanese government is taking the lead in research while 
Japanese industry is taking the lead in power developments. This turn 
of events is in the tradition of strong industrial leadership in Japan. 
The Japanese Lflomiuc Industrial Forum provide 8 the focal point for 
industry, 

However, the main activity is in the individual large companies, par- 
ticularly the leading utilities such as Tokyo Klectric Power and Showa 
Electric in Tokyo, Kansai Electric Power in Osaka, and Kyushu Electric 
in Fukuoka Kach oJ these COM PANtes has an active study group whose 


objech ¢ 18 to determine as quickly as possible which nuclear powe) system 


18 best suited to the environment and economy of Japan 
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Japan is more prosperous now than in 1954 or 1955. 


Nuclear energy has become an accepted reality to the Japanese people. 


Nuclear energy has become a major means of international cooperation and negotiation 
between Japan and other countries. 


Nuclear energy is being used both individually and collectively as a powerful political 
propellant in Japanese academic, industrial, and government circles. 


Since the atomic energy law of Japan went into effect (Jan. 1, 1956), her atomic activities 
are being rapidly and effectively organized. 


As part of this effort a broad base is being established in nuclear science and engineering. 


The major leadership in nuclear research is being taken by the government. 


The major leadership in nuclear power development is being taken by private industry. 


The present delicate political balance in Japan, more than any other single factor, will 
probably delay somewhat the development of industrial nuclear power. 


THE FUTURE INDUSTRIALIZATION of 


Japan, as in the past, will be directly 


proportional to the additional power 
capability that can be built and oper- 


ited economically. The present power 


generation operates at an unusually 


high load factor In some cases opera- 
tior certainly beyond the optimum 


economic level since there is no time 
stematic repair and replacement 
that the §—9-million kw of 


leveloped hydropower represents only 


It true 


10% of the national potential 
Howeve 
ration 


ibout 
the cost of construction and 
will increase markedly as the 
varginal watersheds are utilized 
some as yet undeter- 
this 


iuciear power! will become com 


ner at 


point along rising cost 
vith hydroelectric power 
> -fi-million kw of chemi- 
fueled electric power are supplied 
her domestic coal produc- 
totals 40—50-million 


Modernization of 


which tons 


me eal mining 
methods has offset to some extent the 
nerease in cost of coal production 
first 


we stiff competition from Japanese 


Japanese nuclear power at will 


en though it is high in ash con- 
However, in the long run in- 


nuclear power will exceed 
eal power because of the limited 
reserves 
The annual production of about 
-million barrels of petroleum only 
than 10% 


Hence, 


of Japan's 
than 


, of her crude oil is imported so as 


less 
needs more 


the ever-increasing number of 
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internal combustion engines supplied 
The U.S 


petroleum in one 


with gasoline and diesel oil 
produces as much 


day as Japan does in three years 
Yet the population of Japan is more 
than half that of the U.S 

To plan and execute the bringing of 
nuclear power to J pan, a complete or- 


ganization has been evolved 


Japanese Atomic Organization 
The 


which became effective in January this 


atomic energy law of Japan 


year, establishes the following five 
organizations 
1. Atomic Energy Committee (re 
ports to the prime minister through the 
Matsutaro Shoriki 
state minister in the Cabinet) 
Members 


appointed — by 


chairman who is a 


two full-time, two part 


time prime minister 
with consent of both houses of Diet) 
Ichiro Ishikawa 


board of directors of the 


chairman of 


Atomic Re 


also 


search Institute), full-time 
Yoshio Fujioka 


ot physics at 


formerly professor 
Tokyo University 
full-time. 

Hideki Yukawa 


physics and professor at 


(Nobel Laureate in 
Kyoto Uni- 
versity) part-time 

Hiromi Arisawa (professor of eco- 
nomics at Tokyo University) part-time 

2. Atomic Energy Bureau (adminis- 
trative agency to carry out general ad- 
ministrative functions of JAEC), To- 
shitake Sasaki 


three sections 


director Divided into 


general affairs, isotope 


and administration 


3. Atomic Energy Research Institute 
(supported primarily by the govern 
ment and in part by industry 


Ichiro Ishikawa 


of directors 


chairman of board 


Sakuji Komagata, vice chairman (at 


electrical engineer, formerly director 


laboratory of the 


Trade 


of electrotechnical 
Ministry of International 
Industry-—MITI) 

4. Joint Diet Committee on Atomic 


and 


Energy. 

Yasuhiro Nakasone, chairman (mem 
House of Representatives 
Liberal Democratic Party) 

5. Nuclear Fuel Corporation (re 
sponsible for the prospecting, mining 


ber of 


refining and controlling of nuclear raw 


materials and nuclear fuel materials) 


Just being formed -chairman not yet 
named 


In addition, the following are im 





The author, who had spent a year in 


Japan in 1954-455, visited Japan again 
this year sponsored by the International 
Educational Exchange Sermce, Depart 
ment of State thout half his 


traveling and gwing lectures 


finite wae 
spent in 
on the general status of industrial nuclear 


power in the United States The other 


half was used in detailed diacuasions 


with Japan ae acuentiata, engineers, in 
dustrialiats and government officiala re 
slatue of nuclear 


This 


made 


garding the present 


energy developments in Japan 
re port summarizes the obaervationa 


during this trip 
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portant segments of the 
zation 

6. Japan Atomic Industrial Forum 
(established March |, 1956, as a private 
organization of about 300 companis 


having interest in atomic energy de 
velopment; information-exchange and 
money-raising are pritnary function 
ixecutive member 

Reinosuke 


man, board of director 


President 


Kleectrie Power Compan 
Vice presidents Kir 
vice-chairman, Federation 
Organizations; Ateushi O 
fuel committee, Federation of 
Michisuke Sugi 
Com 


nomic Organizations; 
Osaka Chamber of 
merce and Industry 


chairman, 
Managing directors —Naritaro Oka 
Japan Chamber 
Commerce and Industry; Teizo Hor 
Federation of | 
Viatsune 


’ 
Powe! 


mateu, director, 
koshi, secretary 
nome Organizations; Sorel 
director, Federation of Electriv 
Companies; Seinosuke Hashimoto, di 
Institute for EKleetris 


Economy. 


rector, 


Secretary General Seinosi 
imoto, director, Inetitut 
Power Keonomy 

7. Nuclear Research 


essentially independent unit of 


Institute 


University) 
Seishi Kikuchi, directs 
Since the national uni 

their primary researc! 

the Japanese governmer 

Research Institute | 

from 


entirely ygovernn 


tions After some init 
getting started because 
tants’ fear of stray radiation 


equipped laboratory for bast 
tablished it 


research has been = ¢ 
Tanashi, about 25 miles from the center: 
of Tokyo. A 60-in, « ilter 


natively a synchro- or fixed-frequene) 


yelotron 


being built Plans are 


a OOO Vie \ 


eyclotron) is 
well advanced for electron 
synchrotron, Some consideration 

being given to a 2-Beyv proton syn 
chrotron, but this is well in the future 
This is undoubtedly the 


heat effectivel 


laboratory 
equipped and most 
organized of any scientific laborator 


in Japan, The equipment all nev 


and of the latest type Budgeting 
no longer a difficulty Housing of the 
staff remains the only pressing proble: 
since Tanashi is only a small village 

8. Nuclear Laboratory at Osaka 


University. While at Osaka Uy 
106 


Kikuchi 


Research 


ersity now director of the 


Nuclear Institute 


rusit up 
s strong experimental physics group 


that is continuing actively under 
letsuo Wakateuki A 15-Mey 


operating with a good outeml 


Cyclo 
tron is 

im. A 4-Mev pressurized Van ce 
(sraatl is effectively b 


heing used 


Kenzo Sugimoto for angular correlation 
electric excitation of 
A 20-Mey betatron 
being used to produce X-rays for 
This work is part of the 


ol applied 


tale 


during 
wile by protons 
idiography 


yveneral program physics 
being carried out under the direction of 
Asada, Other 

ic physics researches in 
re it Osaka 


beta-ray 


Psunejiro important 
prog 
University are high 
resolution spectroscopy 
low-intensity 

X-ray 

Watanabe 


K. Fushimi has for the past two years 


high-resolution mass 


pectrometry and erystallog 
raphy (under Prof 
been active in promoting nuclear eng) 
His efforts have re 


translation of 


neering in Japan 
ulted in the several 
hooks (jlas 
tone and Edlund’s ‘Elementary Re 


into Japanese——-notably 


ctor Theory He has also built up 
one of the more knowledgeable group 
Most of thes 
othe 


of young enthusiasts. 
located it 


oung men are 
stitution 

9. Kyoto Laboratory of Nuclear 
Under the direction of Prof 
16-Mev 


clotron has been completed recent! 


Science. 
Kimura, a fixed-frequen 

Chis machine will be used for physic 
experiments and for production of ra 
Lolsotopes Concurrent with the re 
cent work on the cyclotron, some staff 
detailed studies 


These 


member s ¢ arnied out 


fallout and radioactive fish 


esearches have been reported in detai 

i publication that has received wide 
listribution in the U. 8.* 
$28 000 


evaporation 


A small plant 
wz D&O by an 


for produc 
method 
ent into operation earlier this year 
Che estimated cost of D,O is $50/lb 
e., about twice the U. 8. sales price 


staff 


Sakae Shimizu and Dr 


Several of the younger mem 
bers, notably 
Okada, have begun actively promoting 
reactor of the swimmung- 
The Uni Michi 
gan has generously provided a set of 
their Project 


plans 


research 


type ersity ol 


Phoenix 

These 
re much more elaborate than Kyoto 

expects to be able to build to, but they 


blueprints of 


reactor and buildings 


in excellent starting point for 
their study 
10. Research 


mental Physics. 


Institute for Funda- 
This Institute, known 
Yukawa Hall, is the apex of science 
Hideki 
Nobel Laureate in physics 


n Japan, being headed by 
Yukawa 
Despite his membership on the Japa- 
nese Atomic Energy Commission, it ts 
doubtful that any appreciable amount 
if the theoretical research at this Insti 
tute will be devoted to applied atomic 


energy However 4 


Vinposium Wits 
held on nuclear fusion in May, 1956 
The nuclear 


Van de Graaff 
In addition 


11. Tokyo University. 
ihoratory has a 3-M«e 
ind a 4-Mey 
much basic and applied nuclear physics 

done In fact 


cyclotron 


Tokyo University is 
the most outstanding educational in 
titution in Japan. It is only because 
of my lack of detailed knowledge about 


this University that much more is not 


ewed it N ue NICE April 


MORE THAN 350,000 persons saw U. S. Information Agency's Atoms-for-Peace show 
in Tokyo before it went on tour of Osaka, Hiroshima, Fukuoka, Sapporo, and Sendai 
Show had spectacular success in Japan; said one review, “It replaced the vague 
and menacing picture of the ‘atomic mushroom’ with a shining vision of a happier, 


healthier, more prosperous mankind 
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SEISH! KIKUCHI in new Nuclear Research Institute lab at Tanashi near Tokyo 


led here regarding its place among 
itomic organizations in Japan. 

12. Radiochemistry Laboratory. 
ultramodern 


Ve equipped and 


is part of the school of 
Shizuoka University 
by Takanobu Shiobawa 
d authority on the separa- 
tudy of radioactive ash 
ilar he has studied in detail 
ils from the Fukuryu Maru 
hing boat “Fortunate Dragon” 
caught in fallout from a U.S 
t His well-equipped labora- 
ilso active in radioactivity 
onitoring 
13. Meteorological Research Insti- 
tute r} institution has extensive 
equipment tor 
ind dust 
Yasuo Miyake 


tivity fallout 


rain, sea- 
Under the dire 
detailed studies 
are carried out 


Detailed stud 


ntinuous basis 
f the Russian tests have been made 
the test 
een obtained and published 


14. Other 


ties 


cations of sites have 
research facili- 
Uni 
betatron; a larger 

b) Tokyo Tech 
10-Meyv syn 
Research 


evelotron 


nuclear 
Tokvo 
t i 3-5 Vey 


planned 


are i Education 


University it 
The scence 
lrokyo); a 4-Mey 


ray research facility 


Japan-U. S. Bilateral Agreement 


The research bilateral agreement be- 

Japan and the U.S. was made on 
June 21, 1955, and signed in Washing- 
ton on Nov. 14, 1955. On March 12 
ontract was made between the 
Institute 


6, a 
Ato! Energy Research 
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AERI), authorization of the 
Japanese government, and North Amer- 
Atomics 


purchase of a 


under 
ican Aviation, In Interna- 
tional Div.) for the 
5O0-kw 
reactor (containing about 1.5 kg U***), 


water-boiler (type L-S) research 
Thus Japan became one of the first 
four countries to sign a contract for a 
pursuant toa U.§ 


I think 


the present active 


research reactor 


bilateral research agreement 
this step epitomize 
interest of the Japanese in this field 
The 
located at the 
C'P-5 type 
that this 
The latest plans call! for raising this to 
5,000 kw so as to 
Iq)" 


reactor to be 

AIRI site will be of the 
It was originally planned 
would be 100 kw 


second research 


(heat) 
ittain a maximum 
neutron flux of ind to be able to 
reactor for radiation testing 
small-scale MTR This 


will contain enriched uranium 


use the 
1.e as ff 
reactor 
and will be purchased from a U.S. com 


The AERI hopes to have this 


1957 


pany 


reactor installed in 


Atomic Energy Budget 

The total amount budgeted for fiseal 
1954 and 1955 for the Japanese atomic 
million 
fiseal 1956 
mostly to the 


energ\ sbout $1.7 


The 


is about 


program wa 
amount budgeted for 
$10-million 
AERI and for training of nuclear sei- 


Further, AERI 
$0.5- 80.6 


entists and engineers 
expects to receive ibout 
million in contributions from industry 

largely through their Forum 
In addition, most of the major elec- 
tric companies have their own nuclear 
oa number of the 
large industrial companies No budget 


ttlable 


research groups, a 


figures for these 


vere a 


Radioisotopes 
Applications of radioisotopes in 
fields 


been carried out in Japan for many 


medical and agricultural have 


years. Applications in industrial fields 
have been expanding rapidly in the 
last few years. At present the im 
ports of radioisotopes (largely from the 
USAEC) aggregate $100,000/yr 

The Kyoto cyclotron will begin to 
pile-produced iso 


supplement these 


However, in the future 


installed 


topes soon 


the research reactors being 
will take over most of the radioisotope 
Because ot 


production in Japan 


foreign currency restrictions, domestic 
radioisotopes will probably be used in 
Ones even 


preference to imported 


though the latter may be somewhat 


less expensive dollarwise 
Future Power Demands 
The 


has increased about 0% 


power requirement in Japan 
yr during the 
last several years. According to thei 
economic esti 
that 
average an increase of 6.3% until 1960 
Beyond 1960 the 
certain, seems to decrease down to 5 
to 4% 


vear 


5-year program, it is 


will 


mated power requirements 


forecast, while leas 
increase in 
Thus, it is 


requirements 


requirement per 
that 


will be 


estimated 


Japan's power 


or 


doubled in 15 years and multiply 2.5 


times in 20 years To meet such 


future requirements it is necessary to 
continue to develop about a million kw 
of electrical capacity annually, while 
the exploitation of Japan’s hydro and 
coal resources is reaching the limit 
The total potential hydropower re- 
sources Officially estimated is 22-million 
kW Major economical sites will be 
mostly developed in 15 to 20 years if 
the development continues at the 
present rate, Coal-fired power is con 
ite limite, physically 
in 10 


it is considered necessary if 


sidered to reach 


is well as economically years 

Hence 
Japan that power demonstration re 
ictors be built within a few years so as 
to realize economical nuclear power as 
early as possible. In this way the 
Japanese hope to be supplying part of 
their power requirements by means of 
large nuclear plante by 1966 

The Japanese AEC is even now con 
British that al 
legedly would give them economic nu 
clear in five (NU, July 
56, p. RS, Aug. p. R6), and is send 
ing study teams to both the I 


I kK this fall 


sidering 4 proposal 


years 


power 


», ind 
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A Gammea-Discriminating 
Beta Survey Meter 


4 WALTER F. JOSEPH and RICHARD M. BOND 


4 


Vaval Radiological Defense Laboratory 


san Franciaco, California 
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FIG. |. 


To measure small amounts of beta 


gamma contamination surrounded b 
relatively large 


fallout or 


gamina ouree eg 


reactor leakage area the 


masking effect of the large background 


must be reduced A further advantage 
is to be realized by detecting the beta 
component of the contamination The 
ionizing effect of the beta is muel 


greater than that of the gamma. It 


directional sen 


haht ah 


also, easy to achieve 


tivity to beta with ver ielding 
Thus, the 


service would utilize 


instrument tor tl 
that 


ideal 
i detector 
sensitive only to beta and not to gamma 
Such an instrument could then serve 
beta 
the 


to measure the contamination 


and, indireetly beta-gamma 


contamination, 


Principle of Operation 

The 
article 
with a minimum of output from gamma 


instrument described in tl 


uses a beta-sensitive detector: 


These characteristics are obtained b 


means of two ion chambers one 


beta- and gamma-sensitive ancl the 
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APT: y [ 


transistor supply 


Differential-type circuit used in the meter 


operat ad 
The 


being al 


other only gamma-sensiti ve 


with Opposite applied potentials 
gamma-produced output 


opposite polarity, cancel. In this wa 


the detector output is made nearly in 
dependent of gamma flux and the beta 


measurements can be made quickly 


Phis 


Maina 


i8 important in a region of high 


intensity because personne! 


operating time may be limited by the 


Lope rate Furthermore since no 


imma shielding is necessary, the in 
to handle 


trument is light and easy 


Instrument Description 


he ion-chamber assembly consists 
of three parallel plates (4 * 4 in.) insu 
lated from each other and from the 


Teflon 
lhe lower plate 


chassis by 
which is next to the 
5-mil 


nstrument window, consists of 0 


iluminum foil stretched on a narrow 


iluminum frame. This plate serves as 
the lower electrode of the beta-sensiti ve 
The plate 


is sufficient 


chamber section middle 


-mil aluminum 


betas from entering the upper section 


to stop 


while causing minimum attenuation of 
The 
dumimnum 
The 
This 


beneath the 


gammas upper plate is made 


from sheet (thickness not 


critical spacing between plates 


0.5 in assembly is mounted 
clirecthy 


tion of the 


electrometer se« 
instrument 
Che central plate is connected to the 
serves as the 
beta 


electrometer 
electrode ot the 
as the 


input It 
ipper lowe! or 


chamber, and lower electrode of 
the upper or gamma-bucking chambet 
Che chamber dimensions and spacings 
i favorable ratio 


thereby 


were chosen to obtain 


beta-to-gamma sensitivity 
minimizing the amount of gamma effect 
balanced out 


to tn 


A differential electrometer circuit is 


employed (Fig. | Phis circuit pro 
ules good linearity, is simple, and ha 
minimum zero drift due to its inherent 


ompensation for variations in filament 


ind plate voltages LA ro adjustment 
ccomplished by i potentiometer in 
the plate circuit (nce set, the zero 


ll remain stable for at least several! 


hour The circuit uses two 5886 tubes 
that have been aged and matched 
With a 20-va meter and the circuit con 


tants used, a full-scale sensitivity of 
0.4 volt results 

Four ranges are used, 0-20, 0-200 
(2,000, and 0-20,000 we and are ob 
tained by utilizing electrometer input 
resistors of 10'', 10, 10°, and 10° ohms 


respectively A zero test position i 


included In this position, the 
grid is shorted 


set while in 


input 
illowing Zero ¢ he« kK and 


a beta-gamma field 


Calibration 


Calibration is accomplished by the 
use Of standard beta samples (Sr%-Y* 
which are, essentially, point sources 
electromete! 


of the 


sensitivity of the 


ined by adjusting the value 
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Visit this Martin Exhibit 


at the Atomic Trade Fair 


BOOTH 
235 


These Phones 
hold the story 
of the Martin 


Packaged in seven aluminum pods, which 
become the permanent housing for the in- 
stallation, this complete power plant has 
been designed to be transported by air to 
your location, wherever it may be... 
mountains, desert, anywhere. The whole story 
plus this model will be in Booth No. 235, 
Atomic Trade Fair, Navy Pier, Chicago, 
September 24-28. 
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Portable Power Plant... 


You are cordially invited to spend some 
time at the Martin exhibit. Not only will 
you learn about this Portable Power Plant, 
but also about the other Martin projects, 
including a complete 12,500 kw power plant 
for the Dominican Republic. 

* * * 

Messrs. H. Stueber and D. Gambert will 

be there to welcome you. 


MIVA £4 FET 2 a 














common cathode re 
meter reading is corre 
ment, once made , i no 
justment is nece i lication 
linear on all range 


any one range cient to atoire des Isotopes, Centre de Lutte 
calibration of all range 


Since the available 


«in. Apparatus for Injecting Radioactive Colloids 


yration of By J. P. VIGNE, R. SANTELLI, and J. FONDARAI 
i Labo 


é le Lance Va 








were labeled in micro 
ment indication wa 
in microcuries, The 
dow is known, 100 
version to microcury 
meter is made simp 
indicated microcure 
Readings may be 
microcuries to millirey 


by a factor of 40. Or 








tive range, 20 mrep is easily discernil 
Although no teste of beta-ens rg 
pendency were mace hecau 


lack of suitable standard samp 











expected that some dependency ey K- - Dilution 


bottie 
not 








The calibration ma therefore 











hold exactly for isotopes other thar 
Sr%.y%, 








Radiogold 
bottle 


Electric motor 








Performance 
The X100 and X1.000 


not sensitive to 20 r/hr of « 
ation. The error wae k Injection of colloidal radiogo 
the X1 scale in a 100-m: v ent everal problems 

the X10 seale in J-r field vith 1. Preparation of a suitable 

2. Injection of an accur ite] 
d 


gamma-bucking chamber disconnected 


olume 


the deviation was about ten tim : 
e of the gs: > appal 
great. By covering the vindow . a sme Aap] 


' ral patients in series to rec 
and rezeroing, it is possible 


number of manipulation 


4, Ka 
maratus 
Wie tried 


easily in fields up to ten tims 
figures for a particula: decontaminat 
The instrument ha 


VaTIOUS | " 
for more than three rou pro} 


humidity has been the aanjuee protec ted wy FIngS 
tion of al i by gas 8 
vironmental problem 1 of a liquid by gas pre 


injectio V ‘ stati ) 
vented by seniing the mo ‘On hy lro tat pre 
Hlowever, we decided to us 


itus* designed by L. Henry and P 


generally used blood 


transparent plastic 
avoided contamination 
very soft beta ibsor ! Jouvelet 
plastic is negligible transiusions 
Chis pump (see illustration 
ntinual movement of liquid 
it turn of rubber pipe ag 
linder with a rotating whee! 
calibrated to supply 
lution of the wheel 
his apparatus, used for 
exhausting, contains a mill 
ale. Two small manometers 
wure the pressures above and below 
the pump to verify the passa, 
id, The apparatus we hav 
i8O HAs a variable-speed electi 
to turn the wheel in both dire 
In the first flow direction 


FIG. 2. Survey meter is contained in wearates is manula 
20-gage aluminum box, 5 * 5 & 4 in stablishments in N 
Clips hold plastic cover Lien 
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France 


tents of the radiogold bottle are pumped 


RADIOGOLD INJECTIONS can be made accurately with this simple apparatus 


I 


! 

“| Pyrex bottle 

1 needle inserted through the 

ipbe! stopper Then enough pl 


erum is added to obtain the cds 
lution; the serum is admitted 
a second needle by way of the 
cold bottle The total volume is 
number of wheel 
hed, the tube 
in the radio 
» the ferrule of 
reversing the 

olume is 
counting the number of whee! 
apparatus } lollowing 

int ive 


With 1 j 


Phe pump, elect cally powered 


controlled at a distance 


Che volume of the pipe being | ml 
»em of length, the radiation of the 
elded solution ery weak 


4. Once the operation 


is ended, de 


ontamination consists of only clean ny 


rex bottle and the rubber 
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Kaiser Engineers’ Nuclear Engineering Division has the specialized 


| training and experience to undertake projects involving nuclear energy 


| 


2 
A [i A, 4 
\. “ ’ i 





= 
The Engineering Test Reactor facility at the 

National Reactor Testing Station, 

one of the most advanced testing reactors yet undertaken, 


| is being designed and built by Kaiser Engineers 


’ For the AEC-USAF Aircraft Nuclear 
; “ Propulsion Project, Lockland, Kaiser Engineers handled 


te complete site, structure, and project planning, 
~\ 
s\ design of complex instrumentation, and control features 


| For Special Nuclear Materials Production, 
| large graphite-moderated reactors and appurtenant 
| facilities were recently completed by 


| 
| Kaiser Engineers for the AEC at Hanford, Washington 





At the University of California's Livermore 
Radiation Laboratory Kaiser Engineers planned 


and designed special fabrication and research facilities, 





establishing design criteria for a proposed expansion 





Nuclear Engineering Division, Kaiser Engineers, 
Kaiser Building, Oakland 12, California 
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Resolution of Two-Component Decay Data 


By E. C. FREILING ond L. R. BUNNEY 
Chemical Technology Dimesion 
ae es Fs Radiological Defense Lahore 


San Francisco, California 


A A;' ; 1) 


here A is the total activity of the sys- 
tem at time t, A,° is the activity of the 
first component at time t = 0, A, is the 
iy constant of the first component 
ind A,® and A» are the 


x component two Rearranging 


The resolution of two-component de 


quantities 
eay data by the method of least square 
is described here. Its principa 

antage lies in ita applicatio 0 1¢*" A;® + Az 
tems in which the shorte: 
half-life that i 


long and there is a ne 


If A; and A» are so chosen that A, > 
has itt 0) hq 2 reduces to 


solving the data prior to compl 1 iv +A 


decay. Data where on! 0-16 teneeenes 


counts reveal the presence o 
lived material also can be |} ie A t) 


In all cases where the hal! Cherefore, by plotting Ae’ vs e?* 
i straight line is obtained that ranges 
0 to er” l 
that has the intercepts given b 


ved for A,® 


component is accurately known a 
the purity of the activity establish 
this method is the most reliabl 


b A 


irom ¢ ied and 


qs. 3 


mean 


of treating the data and establ shing ind 4 These are easily gO] 


ind A,® 


cause of the labor involved is me can be applied in the usual manner to 


the limits of confidence The method of least squares 


usually applied to well determine the line of regression and the 


component decay curve weociated parameters. See Figs, | 


Two-component deca ind 2 


Clamp for Handling 


Radioactive Liquids 


Remote handling of small, thin-walled glass containers for radioactive liquids is 
difficult. A drop-proof clamp that applies a uniform, low pressure that has been 
used for some time in this laboratory with excellent results is illustrated. The 
clamp is made by slipping a piece of rubber tubing over the ends of a surgicol 
clamp equipped with a rachet locking device. (Ordinary laboratory tongs with- 
out a locking device can also be used.) The rubber loop passes around the vessel 
and provides a slip-proof grip. An advantage is that the need to decontaminate 
the metal tongs in case of a spill of the radioactive liquid is minimized because the 
protective rubber tubing can be readily removed—A. SCHWEBEL, National 
Bureau of Standards, Department of Commerce, Washington, D. C 
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FIG. 1. Decay curve of Eu'"* contaminated 
with Y°'. Top, conventional semilog plot; 
bottom, analytically resolved plot 





6.7 days 


rs 
( Days) 























FIG, 2. 


ture. 


Decay curve of U**’ and U**° mix- 
Top, conventional semilog plot; 


bottom, analytically resolved plot 
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An Air Force cargo plane delivers vital Air Force supplies to an overseas base 


AIR MATERIEL COMMAND IS GLOBAL LINK 


BETWEEN RESEARCH AND COMBAT UNITS 


g the Air Force with the right equipment, at the 


e at the right time is the mission of Air Materiel 
|. Its procurement, supply and maintenance opera 
the area between research and developme nt on one 


ombat units on the other. It is the largest busine 
mtr 


ise our Air Force is operating in all quarters of the 
AMC is a globe-circling operation with its headqua: 
centered at Wright-Patterson AFB near Dayton, Ohio 
Phe tal logistic mission for the Air Force involves bil 
llars in procurement, thousands of airplanes, and 
i million different kinds of supply items. Organi 
AMC includes fourteen air materiel area 


located in the United States, Eur ype 


North Africa, and the Pacific. Geographically, air materiel 


operations extend throughout the free world 


Working with weapons systems contractors in private 
industry, AMC procures the equipment which has been de 
veloped and tested by the Air Research and Development 
Command, and distributes the equipment to combat units 
is needed, The never ending objective of the Air Materiel 
Command is to maintain an instant combat readiness 
logistic-wise, in this era of super speeds and super weapons 
to support Air Force operations at any point on the globe 
The philosophy of Air Materiel Command is that such 
readiness must be characterized by the closest interrelations 
of combat and logistic elements, by peed flexibility, mobil 


it and economy, 


aC FORD INSTRUMENT COMPANY 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 


Beverly Hills, Cal ° Dayton, Ohio 





ENGINEERS 


of unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for information. 
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Highly skilled technicians at Ford Instru 
ment Company assembling complex aircraft 
instruments for the U. §. Air Force 








| Instruments for Monitoring Tritium 
in the Atmosphere 


ONLY 


Koncentt 


TUBE FITTINGS 


(in Stainless 
Nickel and Monel) 


PREVENT LEAKS 
WITH THIS PATENTED 
SELF-CENTERING SEAT 


By B. C. EUTSLER, G. L. EVANS,* R. D. HIEBERT, R. N. MITCHELL, 
M. C, ROBBINS,+ and R. J. WATTS 


Unwersity of ( alifornia, Lo tlamos Scientific Laborator Lo 1lamos, Neu Mezxico 








FIG. 1. Air is drawn through chamber by blower. Moistureproof housing on end 
of chamber protects electrometer tube and high resistances in grid. Sensitrol relay 
in series with microammeter ring alarm bell at full scale 








1, Koncentrik's exclusive, double-seal 
ing, self-centering seat is Teflon rein 
Exhoust duct 





forced to give you DOUBLE protection 
against costly, dangerous line losses 
As the fitting is tightened, the “con 
tained" Tefion rings compress into 
all surface irregularities, providing a 
leak-proof seal that is vacuum tight 


2 Heavy-duty built, Koncentrik fit 
tings are machined from solid bar 
stock and forgings 
tight beyond burst strength of tubing 


are presswre 


3. Easy to install with standard flaring 
tools. 


4, Parts are interchangeable to insure 
maximum economy in stocking and use 


5. The Koncentrik selection is complete 
over 7,000 fittings for tube sizes 
through 2”, 


6. Prompt shipment through leading 
Stainless disbributors from coast to 
coast, 

The full Koncentrik line of flared-tube 
fittings, solder and pipe couplings, 
and lap-joint stub ends, is covered in 
our new easy-reference catalog. In 
cluded also are technical data and 
performance figures. WRITE FOR 
YOUR COPY TODAY. 


THE SPECIAL SCREW 
PRODUCTS CO. 


Bedford, Ohio 





Mixing chomber 
Drying 


( 5 r 
(0.01 m’* volume) tower 


Rotameter 


-| 
Bock - pressure 
) gage 


& |r Drying tower 


f 4J «- 4-By-poss 
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an | 
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7 
Nitrogen size 
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(4-m? volume) 
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FIG. 2. The stream of air or nitrogen was passed through rotameter at constant 


back-pressure reading and dried in calcium chloride drying tower 


Dried air was 


saturated with water containing tritium oxide by passing it through fritted glass 


bubbles at constant temperature 


Saturated air next flowed through by-pass or 


through zinc furnace when gaseous tritium was desired, and into mixing chamber. 


Diluting air volume was controlled by bleeder valve and measured 


by orifice meter 


When dry air was used, known volume of diluting air was dried in calcium chloride 
drying tower. When high humidities were desired, drying tower could be con- 


verted by filling it with wet glass wool 
chamber where it was mixed with air containing tritium 


I | afi em be Robbi ‘ 


Diluting air then passed into mixing 


ber of the tech 





Tt of Hughe Aircraft ¢ taff of Boeing Airplane Cx 
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blem of monitoring for trit- 
the atmosphere is intensified 
reasing use of H?. 

it is considered that the tox- 

f the substance may be roughly 
red with that of HCN (in the 
hat a full breath is lethal), it can 
ited that care must be exer- 

h even moderate amounts. 
lesirable, therefore, to have a 
inexpensive simple instru- 
detect the escape of tritium 
desired, and 
coupled with that of 


suggested that an ion-cham- 


resin 


ponse Wis 


lirement 


trument would perhaps be the 
the 
tritium 


oacl However, low 
the 


| that if thin windows were to 


energy ol betas 


must be much less than 
This did 


ractive if many 


1 they 
not appear to 
windows were 
then decided that a simple 
conductivity chamber would be 
tigated Unfortunately, this 


vould not produce an un- 


imbiguous response to tritium, but it 
did have the prospect of simplicity and 
ifficient sensitivity. 

Three variations were built, a d- 
in a-c model, and a multistation 
type. Figure 1 shows the 
generally described as a 
A type 5800 electrometer 
ised to measure full-scale ion- 
10°" to 10°° 
Maxi- 
10’ 


output is fed to a sensitrol re- 


currents from 


in four linear ranges. 


irrent amplification is 2 X 


h sets off an alarm when full- 
eading is reached. The circuits 
known to the art; the d-c cir- 
ised on that described in El- 
! Sands (/ 


a diode in the grid of 


The logarithmic 


trometer tube as a nonlinear 


Performance 
these instruments were de- 
ilarm devices, it was impor- 


estigate 
tritium ¢ 


behavior in 
Fig 


their 
oncentration. 





What is a Tritium Sniffer? 
formed in the atr by tritium 
ure drawn through a chamber 

they are collected 

instrument diffe T3 from the 
mber in that the iona 
j the disintegration of trit- 
mber are not a domi- 


lo the 


on cha 


current 
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Advances uw Applied Radiation 


DEVELOPMENTS in APPLIED RADIATION ENERGY, its APPLICATIONS and the APPARATUS USED TO PRODUCE IT 


For practical and profitable 
application of radiation energy 


Dollars-and-Cents Facts about 


High-voltage Electron-beam Processing 


what it is, how it is being used, what it is accomplishing, and how much 


it costs . 


lo 


. are given in our new handbook on radiation processing 


help you evaluate this modern processing method with respect to your 
product, this handbook discusses 


HiGu VOLTAGI 


7 UMIVERSITY ROAD 


$ 
| °€@ our » 


j Xhibit 
at the 


types of radiation and their sources 
characteristics of several forms of radiation 

with comments on their practicality for proc scalag Trade 5 
electron-beam radiation dosage | of — 


electron-beam penetration ie lea 
» ie UStry 
y 


efficiency of electron-beam utilization 
= hicago 


efficiency of area irradiation 

thickness efficiency of absorption 
electron-beam power output 

and production capacity 

accelerator principles, installation, and use 
of radiation processing today 


+ 
[Septemp, 


' 24.28 j 
Booths MNy 112 


economics 


Write today for your copy of this useful handbook 
free when requested on business letterhead 


ENGINEERING CORPORATION 


CAMBRIDGE 36, MASSACHUSETTS 
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GET DOWN TO MICRON-RANGE 


VACUUM MUCH out Oh | 


with 
BEACH-RUSS 
Type RP 
High Vacuum 


Beach-Russ Type RP High Vac 
vum Pumps combine the best 
features of rotary and recipro 
cating pumps, providing greater 
speed of evacuation, consistent 
high vacuum, low power con 
sumption and longer service life 


ou can take your system down to working vacuum faster than 
with any other type of pump. They not only pump down faster, but 
operate at much higher mechanical efficiency and show the lowest 
over-all operating and maintenance costs in the field as a result of 
their precise and sturdy construction. Their exceptionally slow speed 
makes them virtually noiseless and vibration-free 

Write for the Beach-Russ RP Catalog for full details on these 
pumps. They are available in capacities from 20 to 1700 cfm for 
vacuum up to 10 microns or better and can also be supplied in com 


pound types 


BEACH-RUSS COMPANY 


50 Church Street « New York 7, N. Y. 


Address Department 66 


ure 2 is a schematic of the calibration 


equipment. This was so arranged that 
the mixed air could be held an extra 
length of time in a by-pass consisting of 
two 55-gal drums 

One of the problems encountered 
the build-up of static charge on 

of the mixing chamber. This w 
reome with a covering of ground 
num foul 
hold-time”’ from the gener- 
ition of tritium gas to the passage ol 
ions through the instrument is of ut 
most importance because the mean life 
of both small and large ions in the 
itmosphere is 5-20 min (2 Figure 3 
trates this effect 

Figure 4 illustrates the effect of 
change in air flow rate. In practice 
the collection of lint and dirt on the 
m-chamber screen is the principal 
suse of diminished air flow 

All calibrations were based upon an 


rage relative humidity of 309 
The same calibrations at 75% relative 
humidity gave no significant difference 

reading Cruder experiments 
even higher humidity also gave the 
ime result. This could be attributed 
to the placing of the Teflon insulators 
out of the direct air stream 

In further experiments a 90-volt ion 
ip was inserted ahead of the chamber 
take out incoming ions. Thus only 
formed by tritium in the chambe1 

re measured The ion trap col 
cted greater than 90% of the ioniza- 
oO! Asa onsequence the sensitivity 
lecreased by more than a factor of 10 
Calibrations were also performed for 
tritium as 100% HTO and as a gaseous 
mixture of 60% HT and 40% HTO 
The response ol the instrument was the 


ame in both cases 


Conclusions 
On the most sensitive scale the aver- 
wwe full-scale reading for a number of 
truments corresponded to 8O micro- 
ries of tritium per cubie meter of air 
I} can be contrasted with the obser 
tion that for routine testing a lighted 


itech will ring the bell on scale 





| 
| 
| 
L 





FIG. 3. Effect of “hold-time” on sensitivity 
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mphasized that these 
primarily warning de- | 
he operator must be 
mitations. The recom- 
mum permissible concen- 
10~° we per milliliter 
for a 168-hr week 
this 


of four so that full 


might be in 


sensitive scale is in 
tolerance for a 
r, we do not rec- 
nstrument for this 
nvironment is not 
ntrol 
e instruments will 
ce of ionization such 
their use 


purners 


requires 
ver the environment 
stems are enclosed 

ds, and these in 
ill enough to go into 
e of the 


important, in actual 


i knowledge 


: equi 


istruments as warning de 


ssential That is glass 


have been observed 


the instrument ring 
Subse quent experiments 
true when 


30 it 


even 


from the 


n be attributed to 
rst, tritium gas diffuses 
through the atmosphere 


in such cases more than 


amounts were released 
igh the equilibrium condi 
tablished, there 
mber of ions formed 


* 


Wis 


the a 


ommiaasion 1 


sapices of 
vergy ¢ 
of thie 


work may 
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FIG. 4 Effect of air-flow rate 
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BPD * 
c-V RINGS 


ARE INDUSTRY'S MOST 
UNIVERSAL PACKING. 


Countless successful applications of 
C-V Rings under the most severe serv- 
ice conditions have made this the clos- 
est approach to a universal packing. 


It will effectively handle all industrial acids, alkalis, solvents, or- 


ganic and hydraulic fluids. . 


. temperatures from —120°F. to +500°F. 


.is equally suited to valves, pumps, mixers, hydraulic cylinders and 


} al 
— 
sTurInG 
poenet 
RADIAL 


seCnON - R THICKNESS 


C-VU RING CONSTRUCTION 


+r 
ALWAYS i STACK 
GREATER HEIGHT 
THAN 80% 
STUFFING oF 

80x NOMINAL 
CROSS i RADIAL 


SECTION le— anal THICKNESS 


C-VH RING CONSTRUCTION 


like equipment. 

“John Crane’ C-V Rings have ex- 
tremely low coefficient of friction. ‘Break- 
out”’ friction is only slightly higher than 
running friction. 


TWO STYLES ARE AVAILABLE: 


C-VU RINGS for low pressure service 
—such as control and regulator valves 
handling gases and fluids, where it is nec 
essary to have a very sensitive and resili 
ent type packing. 


C-VH RINGS for high pressure service 

—for use in pumps, hydraulic cylinders 
and like services at pressures ranging to 
500 psi. and over. These rings are con- 
structed with a heav y wall heel to with 
stand pressure requirements. They are de- 
signed to provide voids between rings, so 
that as the Teflon expands due to heat, 


this take-up room minimizes any exceas friction in the stuffing box 


“John Crane” 


C-V Rings are available in full line of standard sizes 


and male and female adaptors. Sizes can be molded to stuffing box 


specifications. 


Request Bulletin T-110. 
Rings are made from Chemlon —the 


*“John Crane’ C-V 
DuPont Teflon. 

Crane Packing Co., 
Suburb). In Canada 


6448 Oakton St., Morton Grove, II! 


Crane Packing Co., Lid 


best in 


Chicago 


Hamilton, Ont 


oe 


CRANE PACKING coche 





WKNL 


IN THE NEWS 


NUCLEAR AIRCRAFT 

Walter Kidde Nuclear Labora- 
tories has been selected by the 
Glenn L. Martin Company to 
begin engineering for exten- 
sive test facilities 

the Navy Nuclear 
Aircraft Program. 


related to 
Powered 


xn 


NUCLEAR POWER PLANT 

Corps of Engineers, Research 
and Development Laborato- 
ries, Fort Belvoir, Virginia, 
has selected WKNL to design 
a one-cycle emergency nuclear 
power plant. Design is ex- 
pected to be completed in ap- 
proximately seven months. 


x** 


NUCLEAR-MINDED 

Among WKNL’s clients are a 
number of the nation’s leading 
corporations, including Cur- 
tiss-Wright Corporation, Con- 
vair Division of General 
Dynamics Corporation, Con- 
tinental Oil Company, West- 
inghouse Electric Corporation, 
Baldwin-Lima-Hamilton Cor- 
poration and others. A grow- 
ing trend is that more and 
more companies are making 
their own privately-financed 
investigations into various ap- 
plications of nuclear technol- 
ogy to their own products and 
processes. 


Consultants 

to industry 

on applications 
of nuclear 
technology 


WALTER KIDDE 
NUCLEAR LABORATORIES, 
INC. 


975 Stewart Ave., Garden City, N.Y 
Telephone Pioneer 1-4350 


Electron Accelerator Used 
for Producing Neutrons 


By ALFRED J. MOSES and JEROME SALDICK 


General Electri: Company { 


2-Mev 


iccelerator to provide a 10’ cm™~* sec 


We have used a 250-ya 


thermal-neutron flux over a useful 
olume of several cubic centimeters 

T his flux is considerably howe’ th in 
the flux in nuclear reactors, but con 
obtainable 


or Sb-Be 


iderably higher than that 
ta-Be, Po-B« 
comparable to that 


from portable 
sources It is 
obtainable from ‘‘low-cost’”’ positive 
ion accelerators, which use the D(d,n)'l 
reaction (J, 2) 
cient to produce useful quantities of 
short-lived 


to be transported appreciable distances 


Such a flux is suff 


radioisotopes that are too 


It also permits extension of activation 


inalysis to microgram amounts ol 


impurities in favorable cases 


Apparatus and Procedure 

A High Voltage Engineering Corp 
Van de Graaff 
rated at 250-ua and 2-Mev, with a 
L4-in.-thick, 


was used as an X-ray 


electron accelerator 


water-cooled gold target 
ource Neu 
trons were produced by the Be*(7,n) Be* 
reaction, and moderated by paraffin 
and beryllium 

The target assembly hown in 
Fig. | 
et by 


beryllium, but prelimina 


In part the dimensions wer 
the size of available blocks of 
experiment 
ndicated that the arrangement gave 
nearly the optimum thermal-neutron 
flux 

The samples were placed in a slight 
lepression in the top o smaller 
paraffin block of the 
It was 


centered on the 


advisable to kee 
block 
flUx was 30% lower, | 
All irradiations were perfort 
50-ua electron beam 
Indium-containing foil 
radiated to measure the 
Cadmium covers were 
ine the thermal and e 
omponents Correction 
elf absorption and 
rolling out foils to 
nesses, irradiating them 
olating counting rates to 


. Counting was dol 


aft Nuclea 


I 




















Paraffin 


mV) 


FIG. 1. Cross section of beryllium target 
assembly and sample holder 











012 3 


ee | 


inches 














1.60 180 2.00 2.20 
Accelerator Voltage (Mev) 











FIG. 2. Thermal flux as _ function of 


accelerator voltage 


lowless proportional flow counter 
platinum backing for 
to make the counting rate 


veendent of the 
urticle 


energy ot the 


emitted beta | 


Results 
he thermal-1 


Mev 
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ic abundances 

t Corrections 

the attenuation of the 
itron flux by cadmium 
mal neutron leakage 
m 5 and the 
val-neutron flux 
luminum in the 

lered negligible 


i} activation to 


ye vimium neu- 


Applications 


tivation analysis as an 
is been somewhat 
e radium-beryllium or 
do not vield sufficient 
for the detecting and 
ce amounts. Nuclear 
gh neutron fluxes are 
udily accessible With a 
itron flux of 10’ em~? see! 
ind often submicrogram 
many elements may be 
With a 3-Mev accelera 
extrapolation (9) indicates 
50-ua current will produce 
f thermal-neutron fluxes 
good tabulations of sen- 
ire available (1, 10, 11 
sensitivities are inversely 
to the neutron flux used 
may be applied to any 
ce For some elements 
indetectable by all other 
1 be determined by activa- 
using the flux produced 

e technique (2 
e quantities of isotopes 
id medium half-lives for 
e and fundamental 
be produced with 
by this technique 
ners effect (12) can 
obtain them nearly 
f 


xamples of such an 
the production of 


1 2.6-hr Mn" 


BIBLIOGRAPHY 


Vol. 14, No. 9 - September, 1956 








If you are 


interested INDUSTRIAL APPLICATIONS 


in......... SS ss 


Tracer Research involving industrial organic compounds — 
oil and gasoline, solvents, pharmaceuticals, plastics. 





Ground Water Studies —large scale water distribution prob- 
lems, such as pollution and waste disposal. 


Large Scale Tagging of plant operation with safety and 
economy of radioactive materials. 


You 


should LOW LEVEL COUNTING OF 


consider... Meee ata 


Every single organic compound can be uniquely identified 
with the radioactive isotopes of hydrogen and carbon. These 
isotopes —Tritium and Carbon-14—are readily available and 
simple to use. They emit very soft beta radiation which 
cannot penetrate even a thin glass container 

Sulphur-35 and Calcium-45 are other common soft beta 
emitters now being successfully used in wide industrial appli 


cations 


See what 


canbe done Bg \e Ce ea 
with the... SCINTILLATION SPECTROMETER 


The Tri-Carb Spectrometer is simple to use. Most samples 
are easily prepared and hundreds per day can be readily 
handled. In addition to samples that are soluble in the 
scintillation solvent, it is also possible to count many entirely 
different classes of materials. Aqueous samples, completely 
insoluble solids, CO,, H:S, SO:, and heavy metals can all be 
counted efficiently by recently developed sample prepara- 
tion techniques. 

The Tri-Carb Spectrometer makes possible the labeling of 
end products at or below the level of natural radiocarbon, 
This is the level that exists in the atmosphere and conse 
quently in all plants and animals living today. As a matter 
of fact, the liquid scintillation method permits archeological 
dating by measuring the level of radiocarbon remaining in 
preserved organic materials that were living over 40,000 
years ago. For industrial applications the use of equipment 
with this sensitivity should remove all objections to radio 
active labeling of consumer products. 


*Sorg 


aa 
~ ° 


j ad 
Request Tri-Carb Bulletin for general data. | 
For specific information on your requirements, | } 
. 


give us details of your application. j 
I 


Ed '¢84+0 Instrument Company 


DEPT. B+ P.O. BOX 428+LA GRANGE, ILLINOIS 














WHAT ARE 
YOUR 


PROBLEMS 
[_] Suspended Solids 

[_] Cold Crud Filtration 
[_] Low lonizable Solids 
[] Colloidal Matter 

[ ] Bacteria Removal 

[] Waste Disposal 

[] Oxygen Removal 

[~] Parts Rinsing 

[ ] Nitrogen Removal 

[] Ammonia Addition 

[] CO, Removal 

[_] Trace Mineral Recovery 
[] Test Loops 

[] Air-borne Impurities 
[] Reactor Moderator 
(~] 10,000,000 Ohm Water 


| Your Water Purification Prob- 
; lems Will Receive an Impartial 

Answer from Barnstead 
Whatever your 


lem whethe 
tilled or demine 
or both you can pe 
a technically 
correct solution fr mn 
For ONLY Barnstead make 
a complete line of Still and 
Demineralizers for EVERY f¢ 
water need, 


WRITE FOR 
INFORMATIVE 
CATALOGS 


Pure W ater Specialists Since 1878 


STILL & DEMINERALIZER CO. 


44 Lanesville Terrace 
Boston 31, Mass 


Scintillation Counter 
for Beta-Ray Dosimetry 


By PAUL N. GOODWIN 
Department of Radiolog 

{ §’. Public Health Sz 
HKaltimore Varyland 


seta-ray dosimetry in biolog 


medicine involves the determination of 


the energy absorbed per unit volume 


by tissue or tissue-equivalent materia 

at various distances fro 

For suel dosimetr 

scintillation counter ae 

Lucife or 

polystyrene 4 
| 
| 
—_—4 


| 

Isutopes 1+ Source holde | 
' mplo , f h | 

| 

| 


ig 
scintillation material to « ry h Shen Ay 
elative energy absorptio ; Hl 

IT tt 


depths from plane sours 


tive Variations olf energ 


+} UPhotomuitio er 
iround small plane ours ols " i, 
riMiu-meto eld 


beta emitters | 
| 


Previous measurements of beta-ra 


depth doses have been made with ey 


polation chambers and with scintil 


Man enuesters anch an the ane denn The scintillation counter 
by Ittner and Ter-Pogossian (/ 
counter described here is simpler to 
construct, uses only tissue-equivalent 
substances for the detector and 
rounding materials, and ulaptable 
to a wide variety of beta-ray measu ng 

proble in Polystyrene absorber | 
Ps Mylor Glurr 


>« Detector holder 


The counter and counte! housing are inized fir 


hown in Fig. | The \% in. (or more 


of polystyrene or Lucite between the 
tube and the ufficient to pre 
vent the beta particles from reaching 
the cathode, Polyst 
above the tube; its density of 1.05 and 
eflective 
it essentially 


SOUTCER 1 


yrene may be used 
; 
atomic number of 5.74 make 


tissue-equivalent but it 
natural fluores FIG. 2. 


T) detector 


exhibits considerable Exploded view of source and 


cense under beta bombardment 
effect may be subtracted out, but it 
preferable to use Lucite, which ha 
much less fluorescence. Its density of 
1.14 1s slightly higher than poly 
but since the Lucite on! flex 
cattered beta particles, the e 
the present measurement 
negligible 

All scintillating detect 
ut from pieces of “Scintilo 
scintillator manufactured 
Radiae Co Its pl ‘ 
are similar to polystyrene 
is 1.05, and the plast 
idered sufficiently t 

Figure 2 shows in deta 


FIG. 3. Top view of detector holder 
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A nnouncing . ? 


Fairchild 
reactor 
control 


equipments and complete packaged systems 
featuring transistors and magnetic amplifiers 


Our Nuclear Instrumentation Department has developed circuitry 
using transistors and magnetic amplifiers exclusively to increase life and insure 
maximum reliability. 


The following systems and their component equipments are now available 


* Reactor Power Level Monitoring and Control Systems and Equipments 

* Control Rod Drive Mechanisms and associated Power Supplies 

* Radiation Monitoring Systems, Equipments and Accessories 

* Primary Plant Instrumentation Systems Equipments and associated Amplifiers 


The design and development of these nuclear instrumentation systems 

are the logical outgrowth of thirty-five years of Fairchild leadership in precision 
electronics and mechanics in both military and commercial fields. The 
experience, the facilities, the personnel built up over this period are directed by 
an experienced staff of nuclear scientists and engineers. 


Fairchild will be pleased to supply detailed technical information on these 
systems and equipments. The staff is also available for exploratory discussions 
of individual research and development programs. Write or contact 

Dept. 150-1N, Robbins Lane, Syosset, L.L, N.Y 


Nuclear Instrumentation Department 


Catnan ere RE HILD 


CAMERA AND INSTRUMENT 


CORPORATION 
EXCEPTIONAL CAREER OPPORTUNITIES OPEN TO ENGINEERS, TECHNICIANS, DRAFTSMEN. WRITE TO PERSONNEL DIRECTOR 
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LITHIUM METAL AND ALLOYS 
LITHIUM HYDRIDE 

LITHIUM HYDROXIDE 

LITHIUM CARBONATE 

LITHIUM CHLORIDE—BRINE—etc 


rit 


Pioneers in Lithium 
since 190i 


MAYWOOD CHEMICAL WORKS 
MAYWOOD, NEW JERSEY 


ESTABLISHED 1895 





RADIOISOTOPES 


for RESEARCH and PROCESS CONTROL 


BETA SOURCES. ... for inclusion in 
thickness and density gauges for sta- 
tionary or moving stock. 


GAMMA SOURCES .... for utilization 
in density and liquid level gauges, instru- 
ment calibration and irradiation studies. 


Nie? ALPHA; BETA SOURCES... \0nIza- 

#) Po7!0 tion for stabilization of electrical dis- 

Ke charge in gaseous medium; analysis of 
Ra??? gaseous mixtures, static elimination. 


BETA SOURCES... featuring excita- 
tion of phosphors for illumination, safety 
marking and photometry. 


NEUTRON SOURCES. ... activation analysis, oil well logging 


For further information write Dept. N9 


UNITED STATES RADIUM CORP. 
RADIUM Hanover Ave., Morristown, N. J 


Regional Offices: 5420 Vineland Ave., N. Hollywood 
Calif i624 W. Washington Blvd Chicago, Il! 
Affiliate In Canada Radelin-Kirk Ltd., 1168 Bay 
St., Toronto, Ont.; In Europe United States Radium 
Corp.-Europe, 36 Avenue Krieg, Geneva, Switzerland 


lders were Lucite disks 
sy using Lucite or polystyrene spacers 
letecto! in be placed in various 
itions along ri slot \ him of 
he-coated Whe places 
e the detector holder This gave 
ometry for the de- 
f the amount of poly- 
between the source 
The Mylar was an 
ving a thick- 


mm and a density 


Polystyrene absorbers in the form of 
n. disks of various thicknesses were 
laced between the Mylar film and the 
beta source. Disks 44-3 mm. thick 
vere cut by slicing up a polystyrene rod 
lathe Disks less than mm 
ere made by melting polyst rene as 
lescribed by Lagiss (2 
Small plane sources of I! talD-] 
re prepared by saturating 
of filter paper with 
iqueous solutions of the isotopes, and 
illowing the paper to dry Uniform 
distributions were obtained by placing 
the disks on top of a glass tube of equal 
imeter, and then trimming the edges 
The sources thus pre 
d were placed on the end of a pol 
ne rod and covered with a plastic 
0.02 mm thr 
A negative hig! 
phototu be i the anode con 
through galvanometer to 
inomete! wi it 
ht” galvanomete: 
itivitv of UO.OO2Z] 
nt to reduce the sen 
ntense reading 
made of the rela 
direct Delow 
ine beta sources 
2mm b 
taken 
plotted 


intensit 


in 
ind 
cknesse of ives ene 
( the detector An example ol the 
thus obtained is shown 
ti i “ Tracerlal 
source having an active diame- 
16.06 mm 
The decrease in intensity along the 
aX of the Sr*® disk source followed an 


equation of the form (1/r*)e-¥’ at dis- 
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CRL manipulators 
plus 


CRL accessories 
equals 


versatility 


One of the important characteristics leading to the choice of Master 
Slave Manipulators for most hot cells currently being constructed is 
versatility. The wise buyer who obtains manipulators from Central 
Research Laboratories will be happy to know that a wide variety of 
accessories are available from CRL to augment this versatility 


Cranes and Hoists. Lif 
1 ing and moving of heavy loads in 
hot-cell areas may be accomplished 
by remote-control cranes and hoists 


pecially designed and manufactured 
i by CRL for use with Master-Slav 
Manipulators 
FIG. 4. Central-axis depth doses as ob- 
tained with detector 2 K 2 *K !4 mm Ne Ly! 


Fiexible Booting protects 
slave end of manipulator from dust 
1 corrosion Re 
Does 


contamination in 
j 


stricted gas-flow cal possible 
not interfere with a f the mani x 


pulator 8 natural t ement 


Special Purpose 
Tongs. fv repetitive or highly 
pecia ized operations pecially 
designed remotely-interchangeabl 
tongs can be supplied to increas 


lsodose curves for Sr*’-¥* appli- 
speed ind ease of operation 


btained with detector shown in Fig. 3 


ut 2 mm At 
the intensity dropped 


the values caleu 
rr Load Hook 
in equation Phi CRL Mo 


to that found by attached or , tached and permit " * 
vertica ift { 60 pound 
made beta absorp rtical | . 


Ose to point 


: the appa ¥ } 
permits a direct | il 
of beta absorp — —_ 
ian absorbu i - Motion Locks enable = ' 
object 


isurement ire position rigidly in space any 
which the manipulator can handk 
attempts are Locking arip le standard equipment 
results on @ on all models. Lock for ll other 
rotation, translation ind el ition 


4 motion ire : iiiabi 
accessor 
"A 


For more information on special applications of 
CRL Master-Slave Manipulators, phone or write today to 
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Plastic 
Scintillators 


NEW LOW PRICES! 
NEW X-RAY SCINTILLATOR! 


Rapidly increasing production of Nash 


and Thompson's Plastic Scintillators 
has resulted in greatly reduced prices. 
Scintillators are now available at figures 
competitive with any other producer in 


the world, e.g. : 


ONLY 
ONLY 


$46.20 
$ 7.00 


6 diameter x 1" thick 
2’ diameter x 1" thick 


The new X-ray phosphor, primarily 


for medical use, is “* air equivalent ” and 
has a linear response within the range of 
500 KeV to 25 KeV. 

Other Scintillators available include 
crystals of Sodium Iodide, Potassium 
lodide, Anthracene, and Stilbene 

Nucleonic equipments include Portable 
Dust Sampler, Quartz Fibre Measuring 
Device and 3-Channel direct Microamp 


Recorder. 


WRITE TODAY FOR FULL DETAILS 


Nash 


Detection of S$” 


and Ca’ 


with a Plastic Scintillator 


By MARVIN L. MITCHELL and LOUIS A. SARKES 
I ick Ho pita Va 
Ho pita Boston Va 


of Lemue Shatt 


idminiastratior 


wlimsotope Unit 


nd Boston Veteran 


the past extremely 


lators have been used 
i radioactive particles 
protons 


lasti 


and alphas (1) while 
phosphors have proved to be 
efficient for detecting gamma and high- 
energy beta rays (2) Therefore, it 
eemed worthwhile to examine plastic 
cintillators of an intermediate size for 
to detect beta ra 


their ability s of low 


rgies, such as those of S*° and Ca‘ 

A round 
elected, 1 in 
thick 


for detecting 3S? 


ere 
secintillator® was 


plastic 


in diameter and '4 in 
which appeared to be adequate 
and Ca*® betas 
rhis thickness proved to be relatively 
insensitive to gamma rays and regis 
tered a background of such low magni 
tude that heavy lead melding wa 
Ihnecessa;4ry 
A light-tight aluminum housing 

onstructed to contain the radioactive 
and the tube 
Che scintillator 


the phototube 


oures photomultiplier 
optically coupledT to 
was inserted far down 
nto the mouth of an upright aluminum 
linder and held firmly in place with 
1 rubber seal against the base of the 
phototube. <A steel planchet (1 in. in 
) could be introduced 


imeter by yen 


it the base of the cylinder by means of 
i slide to rest almost against the piastu 
ntillator 


thin 


which was surrounded by a 
The 
f 


consisted of a pre 


mylar reflector remainder 


of the apparatus 


impiiher the high voltage uppl 


linear amplifier, and seale: 


ible commercially.] 
Counting efliciency comp 
UsING ¢ alibrated sources OI 


* Pilot Chemicals, Inc Walt! 
| Dow Corning silicone 200 
t Atomic 


Mia 


Instrument (Cx 





Plastic Scintillator vs G-M Tube 


and Thompson 


LIMITED 


, England 


Oakcroft Road, Chessington, Surr 


124 


Plast 


G-M ¢ 





achusetla De pt f Public Health, 


achusett 


Discriminator curves of S** and Ca*® using 
the plastic scintillator 


system de 
and a lead-shielded, 
indow G-M 


and 


were made between the 


thin-mica 


ped 


tube§ (window less 


2 mg/cm 3.5 mm from the 
ple Measurements were carried 
lried 


to V.1 


varied from 


Duplic ate 


sources that 
mmicrocurie 
its counted each 


did not 


repeatedly by 
differ 
ittempt was 
In net « 


there was a stand 


more than 5 by/ 
made to do abso 
inting ounts per min 
microcurie 
lation of no greater than 5Y, 
ne mean 


indicat that 
scribed the plastu 


table under the 
scintil 
wice as efficient as 


When the 
otope 


counting 
] 

normalized to a 

im of 100% for a discriminator 


olt was plotted on semiloga 


paper as a function of the di 
electronic noise 


mackground could 


criminats wrihcing only a 


‘7 


percentage uunting ¢ 


Tneis 


rat 
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TO LEAD-LINED ROOMS 
TO REACTOR SHIELDING 


Webster* defines complete as“. . . with no part 
lacking . . . perfectly equipped or skilled” and it's 
a perfect description of Ameray’s Radiation 
Protection Products and Services 

Need radioactive isotope handling materials? 
Look to Ameray for lead shipping and storage 
containers, fume hoods, high density 
concrete block, lead brick, Zinc Bromide or high 
density lead glass windows and related products. 

Now, from one reliable source you can obtain 
every material, device and accessory needed to 
solve industrial and medical shielding requirements 

Ameray’s over 50 years of combined experience 
is the result of hundreds of X-ray and other high 
performance nuclear shielding installations already 
made throughout the world 

Ameray’s skilled engineering-production team 
can also custom-build the unique units required to 
meet your most difficult applications from the 
smallest carrying container to full shielding 


for a reactor. 


OG 


LEAD CONTAINERS AND ACCESSORIES, TOO! 


nn ee! a 


; Learn how these specialized services can help 
you; send for complete technical information about 
all of Ameray’s dependable, safety-engineered 
products. Please request Booklet #22 


48 AMELAY corrorarion 


"Webster's new Collegiate Dictionary ROUTE 46 KENVIL, NEW JERGEY 


HERE'S REALLY COMPLETE SHIELDING SERVICE 


FOXCROFT 6-4100 
N.Y. PHONE: BOWLING GREEN 9.0412 


FIELO OFFICES IN LEADING CITIES 
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FIG. 1. Alpha spectrum of uranium mineral. Uranium con- FIG. 2. Alpha spectrum of thorium salt mixed with nonactive 
tent—0.1%/,; weight of mineral on disk-——6 mg sand 
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FIG. 3. Alpha spectrum of radioactive ore containing both FIG. 4 
uranium (0.7 ©) and thorium (5.5°)) escape 
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Alpha spectrum of autunite sample showing radon 
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LOCKHEED DEDICATES NEW 


Scientists and engineers are now performing advanced 
research and development in their new Lockheed Research 
Center at Stanford University’s Industrial Park, Palo Alto, 
California. In recent ceremonies marking its completion, the 
Research Center was dedicated to scientific progress. 


First step in a $20,000,000 expansion program, it provides 
the most modern facilities for scientific work related to 
missiles and space flight. Significant activities are already 
being carried on in more than 40 areas, including 
upper-atmosphere problems, nuclear physics, hypersonic 
aerodynamics, use of new and rare materials, propulsion 
and advanced electronics. 


Lockheed’s expansion program has created positions on 
all levels for scientists and engineers in virtually every field 
of missile technology. Inquiries are invited from those 
possessing a high order of ability. 


SCALE MODEL, NEW LOCKHEED RESEARCH CENTER AT PALO ALTO, CALIFORNIA 
Here scientists and engineers are now working in modern 
laboratories on a number of highly significant projects 


RESEARCH CENTER 


TRADE FAIR OF 
THE ATOMIC INDUSTRY 
Chicago + September 24-28 


Senior members of the technical 

staff will be available for consultation 
at the convention hotel. 

Phone FRanklin 2-9600 





rah bard 


—— 


MISSILE SYSTEMS DIVISION 


research and engineering staff 
LOCKHEED AIRCRAFT CORPORATION 
VAN NU YS+PALO ALTO+ SUNNYVALE 


CALIFORNIA 
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Looking For a Versatile Mill 
To Roll Your Nuclear Materials? 


Proven to be the ideal rolling mill for fabricating nuclear power 
fuel elements, this rugged, compact yet extremely versatile, high 
precision unit offers you a complete roll change in less than 15 min- 
utes by means of a revolutionary, quick release mechanism, As a 
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equipine nt 
For detailed information, write today! 


STANAT MANUFACTURING CO., INC. 
471 37th Street, Long Island City, N. Y 
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@ WIDE ANGLE VISION... 
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Defriv: a simulated map war game 
involving defensive operation 
along a river line under conditions 
of simulated atomic warfare. Map 
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FIG. 3. 


Spectral response to X-ray photons with various amounts of lead filtration. 


Curves have been normalized to make response to radium gamma photons appeor equal, 


although this is not actually true 
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Our increased sensitivity comes from 
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NUCLEAR ENGINEERING 
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Reactor Shields 


By C. V. MOORE 
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must be replaced for « 


lose their Many pa 
kperimental pu 
poses or after radiation dar 

The hole through which a 
is removed must be tightly sealed to the 


protected bh 


eomponel t 


machine Ana 


If the mact 


servicing 


shielding 
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FIG, 1. 


Steel shot shields against gamma rays; oil shields against neutrons. 
shaped rubber ring just below step in cork. 
Step prevents streaming of radiation along gap between cork and hole. 


to be removed from the reactor to dis 


charge the removed component or pick 


ip a replacement, there is a problem of 
ealing and shielding the hole in the re 
actor. This is similar to the problem 
ol ealing and shielding the opening in 


With 


this hole is often 


the machine water-cooled re 


ictors sealed b 
olumn of water that also functions a 
hielding, but liquid-metal-cooled re 
uctors generally require some sort ol! 
mechanical sealing device similar to 
that used for servicing equipment 
Many different 


tilable The choice 


reumstances of the particular applica 


methods are 


dictated b 


sealing 


Drip 
cavity 


‘ Piston 
rings 





Shot and 
oil 











Cc 


Three types of shot-and-oil-filled corks for reactors and service equipment 


Cork A is sealed by 
Ring seats against a shelf in mating hole. 
Piston rings 


seal cork 8. Pressurized inert gas between rings leaks in both directions along cork and 


provides fully effective gas seal. 
inserted. 


Type C is also sealed with piston rings and inert gas. 


Scraper ring removes foreign material as cork is 


Cavity at top catches 


radioactive coolant that drips from grapple of servicing machine 
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tion The factors of most importance 


ire usually: size and weight limitations 


ol equipment, desired speed of oper 


ation, size and shape of reactor com 


ponents to be carried, thickness al 


type of shielding required, cost 


machine failures and downtime for 
palr quality of maintenance, fre- 
quency of use of equipment, permissible 


eak rates, and characteristics of any 


coolants present 
be divided into 


Sealing devices can 


two general categories—corks nd 


il ve which in turn can be subdivided 


nto a number of different types 


Corks 


Corks are plugs of various sizes and 
the hole in the 


ist be 


Apes used to stop iD 


The 


ped with some t pe of seal uch 


I 


ervice machine cork mi 
equip 
must be long 


is O-rings or piston rings 


enough and made of suitable materials 


CORKS ... 


have these advantages 
They are mechanically and geometri 
( uly simple 
Lower ends of servicing machines usu 
ally need no complicated mechanisms 
Service machine diameters can be kept 
lo a mnimum 
Sealing surfaces are readily accessible 


for repair and maintenance 


and these disadvantages 
If lifting 


corks may drop or be blown out 


grapples or latches fail 
Sealing surfaces are exposed to dirt 
and damage un handling 

Disposal of cork must be provided dur 
ing transfe rs through us hole. 
Significant pressure differential across 


a cork requires lat hing mechanisms 


VALVES 


have these advantages 
© They readily can be made fail safe 
© Sealing surfaces are protected 
© There is no disposal during opening 
© Th J are work 


easily designed to 


agatnat a pressure differential 


and these disadvantages 
They are likely to be complu ated 
Space needs are greater than for corks 
Sealing surfaces may have poor accessi- 
bility for maintenance and repair 
Their complicated designs are prone to 


failure due to warpage, wear dirt, etc. 
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You rbshed For This! 


ELECTROPHOTOGRAPHIC 
RECORDING 
OSCILLOGRAPH 


ONLY THE REVOLUTIONARY CENTURY ELECTROGRAPH OFFERS THESE FEATURES 


Permanent instantaneous oscillograms 
Eliminates need for messy liquid chemicals 
No darkroom required 

Automatic continuous dry processing 

View oscillogram while recording 


Century's engineers are the first to accomplish the 
long dreamed-for wedding of photographic re- 
cording and completely automatic dry processing 
to eliminate the need for costly darkroom facilities 
and liquid developing, rinsing and fixing. 


The greatest advancement in the technique of mul- 
ti-channel oscillograph recording in over 20 years, 
the CENTURY ELECTROGRAPH is essentially a 
direct-writing recording oscillograph utilizing the 


Utilizes sensitive light-beam galvanometers 
Up to 24 traces on eight inch paper 

Traces can overlap 

Precision timing lines 

Low power consumption 


RADICALLY new technique of Electrophotography 
combined with light-beam galvanometers. 


NOW investigate CENTURY ELECTROGRAPH—the 
most modern approach to simplified oscillographic 
recording — when planning your instrumentation 
program whether for research, engineering, test, 
quality control, process control, or any other 
analog recording requirement. 


COSTS NO MORE THAN OLD-FASHIONED METHODS 


E(( 


PHILA WASH. AREA 
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PHILADELPHIA 40, PA 
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DALLAS, TEXAS 
EMERSON 6716 TEL: 7-1501 TEL: RYAN 1-9663 TEL. EMERSON 6-0214 


Fz Century Electronics & Instruments, Inc. 
1333 NO. UTICA, TULSA, OKLAHOMA 


For further information, call on our nearest representative 


EXPORT OFFICE: 149 BROADWAY, NEW YORK CITY — TEL: BARCLAY 71-0562 


WO CALIFORNIA 
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FIG. 2. Push-pull latch of cork C in Fig. 1. Cork latches in place by insertion into hole and disconnects when pushed farther down and 
then withdrawn. To connect, stem is advanced until catches in hole grasp rim at bottom. To disconnect, plunger is advanced until sleeve 
is forced between catches. Then stem is withdrawn as in step E, catches sliding on sleeve 


to prevent excessive radiation from 


passing through the hole, and must fit 
quite snugly into the hole in the ma 

, Movable tra 
chine te prevent streaming of radiation : a“ y 
through the gap surrounding it Sey _— Tray Grive screw 
eral examples of reactor and service _ Bottom access hole 
equipment corks are shown in Figs. 1-3 wet Positioning pins for corks 

One of the major problems in the use . 
of corks is how to remove the cork when “4 c . st He nf he for 
material is to be brought th ough the Y °] , 
7 Mochine cork 
hole. One method is to pull the 
up into the servicing 
corks shown in Fig. | 
principal. It is necessary to remove 
the cork from both machine and reac 
tor. With the cork designs of Fig. | 
both of these removals are accomplished 
at the same time by means of the pus! 
: 8 “ * tons of cork P 

pull latch located in the toy rks A ter web-Grve erent 
and B and the sleeve-and-plunger «ce 


Reactor cork —— 
Lifting tugs ———— di 





- Orr ings 


Top access hole 
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~ 
Top plote 


FIG. 3. Typical cork sealed with rubber Positioning pins 
O-rings. Poured lead provides shielding 


™ Hole for attaching 
FIG. 4. Gate valve (right) stores both ma lifting sling 

chine cork and shield cork out of the way 
while objects are transferred through holes 


they seal. Operation is shown in Fig. 5 
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Break Through The PROBLEM Barrier 


Making it possible for Engineers to break through the prob- 
lem barrier is our most important project, Since our Com- 
pany ’s inception, constant attention to the human engineering 
factor has brought about such advantages as High Speed 
Servos, Automatic Extended Readout with push-button con- 
trol, Problem Checks, Electronic Multipliers, Servo Volt- 
meters, Resolvers and Function Generators, etc. Our standard 
production has the further advantage of actual time in the 
field before being announced as “new.” Just one more reason 
why you can always look to PACE for Progress in Analog 
Computing Systems, for reliability, stability and overall econ- 
omy. For details, write Electronic Associates, Inc., Dept. N-9 


Long Branch, New Jersey 
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Sliding biock “Diffusion sealing 
groove 


FIG. 6. Sliding-block valve in open position. Operating handwheel moves lead-filled 
block that furnishes shielding. When block is withdrawn, cam bears on lever attached to 
clapper to open hole in reactor shield. When block slides forward, spring bears on 
a clapper to seat it in hole and provide sealing against fluid leakage. Inert gas leaks both 
t | ways from groove around clapper seat to provide diffusion seal. Receptacle catches 


| 
mma Ib, 


fluid dripping from parts removed from reactor 


e at the bottom of I Oper re 


ition of this latch is shown in Fig. 2 of the 


juired is small compared to the width 
machine 
Machine cork lowered to its tray Chis latching device as undergone 
el 1000 operating cycles under Most examples give e adopted from 
i tual equipment designed in connection wih 
Lous simulates service condition bmarine Intermediate Reactor pro 
nd has performed ver itisfactori| conducted by the General Electric Co. at th 
; “ i Owe i) ré ori 0 f 
An alternate method of disposing « s Atom ! Laboratory J ‘ 
y and AKT imong the 


the corks is by means of a gate valve ale ele a 


rrangement such 48 that shown lI [ pre 


Z fand 5 The valve provide i 
ieans for drawing the corks to one side 
n movable trays on which the cork 


ire deposited by the machine grapple 


Valves 


Valves differ from corks mainl 
Grapple seizes reactor cork that the moving components are re 
tained at all times in the immediate 
icinity of the sealed opening Valve 
may be produced in a great variety of 
designs Most are from one of three 
ic types—sliding valve rotary 
SELLIEILELIIIIL valves, and doors 
Sliding valves operate by sliding a 
block or wedge into the opening to 
be closed. Figure 6 illustrates one 


| Operating 
——y’". 4 Ox imple handwhee 


totary ves, O he othe an 
Reactor cork on tray Rotar lve m tte ther hand 
pperate by rotating a slab with a 


through-hole in it into positions so the 


Ek 


through-hole is either lined up with the 


Sr 


reactor hole or rotated awa‘ lig. 


Door type valves consist of slab 


opened by swinging to one side around 





SILIZEIIIIEE hinges located in the plane of the open Rotating block 

ing In one example two doors are 

FIG. 7. Rotary valve operates by rotat- 

ing slab with through-hole into positions 

in which through-hole is either lined up with 

Che doors are stepped to reduce radi reactor hole or rotated away from it 

ition transmission through the crack Rotary motion is induced from a hand- 
ne | n shaft n f 

Both corks retracted This type of valve is most useful where Griven shaw Dy moans 1 @ worm goer ond 

pinion. Shaft supporting slab is fixed at 

only one end to permit easy removal for 

maintenance 
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used to minimize the size of the clear 


ince space into which the doors oper 


FIG. 5. Operation of gate valve assem- the object carried has a rectangular 
bly of Fig. 4 outline and the thickness of shielding 
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EKBERLINE Instrumentation 


tor the Health Industry . . . 
Model E-1128 GEIGER COUNTER 


Here is the ideal Beta-Gamma Survey Meter for industrial Health Technicians. It is 
a well balanced, highly stable, extremely accurate, four pound instrument. Frontal 
mounted probe permits handling of Survey Meter with one hand leaving free hand 
for other duties. Internal construction consisting of replaceable power supply and 
trigger-amplifier units permits Technician to maintain instrument while inexpensive 
components undergo repair. Capital equipment expenditures are reduced by 
eliminating standby Survey Meters. 


Combining the ideal features of the Model E-112B with six scale ranges, and 

connections for a remote area radiation monitoring probe and a ten millivolt 

recorder, this compact, rugged, and easily maintained instrument incorporates 
the usual plug-in design and simplicity found in all EBER- 
LINE instruments. It is highly recommended for radiological 
survey work in all industrial installations using radioactive 
materials and sources. 


Model FM-1 FLOOR MONITOR 


Sweeping a 24-inch width, this prime industrial health 

protection instrument rapidly monitors floor surfaces where Beta-Gamma radioactive con- 
tamination is present. The steel encased lead shield reduces the direct and scat- 
tered radiation from other than floor surfaces and with 45° forward rotation, 
permits exposure of detector tubes to frontal areas for monitoring near base- 
boards and other wall surfaces. Models E-112B and E-200A Geiger Counters are 
integral units of this basic monitor which increases the productivity of Industrial 
Health Technicians. 


PORTABLE SAMPLE ANALYZER 
Model SA-3 


Beta-Gamma activity in soil, air, and water samples are determined on-the-spot 
with this fast, efficient, and extremely portable radio-metric assaying counter. 
Designed and developed for use where immediate results are required, scientific 
principles have been combined with field tested construction to insure accuracy 
and dependability. 





This advanced Engineering Company offers its experience, knowledge, 


and facilities for the solution of Health Instrumentation problems 


EEBERLINE:::~ [eee 


SANTA FE, NEW MEXICO 
of Reynolds Electrical and Engineering Co., Inc 
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The first 
engineering 
examination 

of nuclear 


reactors 


THERMAL 
POWER 
from NUCLEAR REACTORS 


By A. STANLEY THOMPSON and OLIVER |} 
RODGERS, both of Studebaker-Packard Corp 


Ww" a practical, problem-solving 
proach, this work gives a thoroug! 
vey of reactor design. Its prime purp. 
present some new viewpoint whict 
arisen from the necessity t 
problems for what has been call 
generation of reactor Emphasi 
merical methods and dimensior 

and on non-linear kinet 

havior. Though the author 
knowledge of physics, the chapter on 1 
consideration gives a concise picture 
clear fission suitable for review and 
tion to advanced modern thinking 


1956 229 page ilu 


Ready now 
the up-to-date 


2nd edition 


ELEMENTARY 
NUCLEAR 
THEORY 


HANS BETHE, Professor of Physics, and 
PHILIP MORRISON, Professor of Physics and 
Nuclear Studies, both of Cornell University 


Every chapter has been expan 1 and new 
chapters added in the new edition of thi 
famous work. Its material covering the use 
of polarized beams and the newer method 
of nuclear radius medsarement can be foun 

nowhere else in book form. Growth of meson 
physics and meson field theory are both di 

cusséd, No other book sets forth so compactly 
on an elementary level, the basic theory of 
nuclear forces, structures, and reaction 


1956 274 pages Ih 
Mail this coupon today for 10 day FREE trial copies 


PE 
JOHN WILEY & SONS, Inc 
440 Fourth Ave., New York 16, N. Y | 
Please send me the book(s) checked to read 
examine ON APPROVAL. In 10 days | 
return the book(s) and owe thing 
remit the full purchase pr tas 
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REACTORS, $7.25 
( ) ELEMENTARY NUCLEAR THEORY, $6.25 
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Address 
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TECHNICAL ADVANCES 


10-Mev Van de Graaff The 7—14-Mev energy region will become accessible to 
By Tandem Swindle high-precision Van de Graaff accelerators as a result 
of the implementation of the ‘‘swindletron”’ concept 
One accelerates negative ions from ground to a high positive potential. There 
they pass through a foil that strips them of the excess electron and one more mak- 
ing them into positive ions. These then can be accelerated through the same 
potential to a total energy twice as great 
A small swindletron has been built at Berkeley jut a 34-ft-long 8-ft-diam 
eter 10-Meyv tandem machine to be built by High Voltage Engineering Corp 


for nuclear research at Chalk River wi ¢ the biggest ever 


Eariy Enrichment A Natural chain-reacting systems may have been a fea- 
Primeval Piles ture of early geologic times. Certainly the likelihood 
is improved by the greater U*** content of natural 

iranium in those days. The fact that the half-life of U*** (7.1 &* 10* yr) is less 
than that of U*** (4.5 & 10° yr) means that present-day uranium is depleted by 
comparison with its primordial version. Thus, while present day ‘‘enrichment”’ 
only 0.7%, 1.4-billion years ago it was 2.3%, and 2.8-billion years ago it was an 
impressive 7% Corresponding thermal! 7 values (number of neutrons emitted per 


neutron absorbed in natural U) are 1.32 at present, 1.77 at 1.4-billion years ago 
and 1.98 at 2.8-billion years ago 

Radiogeochemist P. K. Kuroda of the University of Arkansas has been looking 
it the problem of whether natural critical systems were possible He notes that 
1.4-billion years ago an optimum water-uranium mixture would have an infinite 
multiplication factor k, 1.28. If one “poisons” this with a proportionate 
ismount of all the elements except the rare earths found in a typical uranium ore 
Great Bear Lake pitchblende), k,. drops to 1.09. Since it would take only tiny 
factions of high-cross-section rare earths to drop k,. below 1, it seems highly un- 
likely that natural critical systems existed then 

However, 2.8-billion years ago k,, for the optimum water-| stem was ~1.6 
Chis gives much more margin for poisoning Perhaps not unrelated is the fact 
that uranium minerals older than 2-billion years are always associated with con- 


siderable amounts of the rare-earth elemente 


Computers Aid Dose distributions to be expected from proposed 
Radiotherapy Planning multiport or rotational radiation-treatment procedures 
can be ¢ omputed qui kly with the aid of punched-card 

computers. Such treatment procedures maximize the dose to a tumor while 
minimizing the dose to surrounding tissue But the computation of dose dis- 
tribution requires the summation of the dose received from each field. This is 
further complicated by the varying skin-tumor distance at the various irradia 
tion angles 

At New York’s Memorial Hospital, treatment planning involves the use of 
punched cards containing information based on dosimetric studies with phantoms 
On the cards are listed the energy used (22.5, 1.0.25 Mevp, or Co), the radiation 
field size, the tumor-—skin distance, and the angle between the beam and a refe: 
ence line in the patient’s body In addition there is a main set of numbers giv 
ing the dose at points every | em along a single radial line originating at the 
tumor site. A polar-coordinate system is used to locate points in the body of 
the subject and the orientation of the X-ray beam 

Sufficient accuracy is obtained by using angles spaced every 10 deg. Thus it 
takes 36 cards to specify the dose distribution in any one plane of the radiation 
field. In multiport treatment, one sums the distribution for each of the irradia 
tion angles used. In the case of continuous rotational therapy, one can sum con 
tributions from as many as 12 or even 36 angles 

Using the punched cards and a sorting machine it’s a simple matter to select out 
those cards that correspond to each of the 36 radial lines used as fixed coordinates 
for the dose distribution in the body Summing up the contributions point by 
point on a tabulating machine results in a readout giving the net dose distribution 
throughout the subject. This gives an accurate picture in advance and often 
suggests improvements. This technique was evolved by K. C. Tsien, Depart 
ment of Physics, Memorial Hospital 
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TWO INTERNATIONAI 


Nuelear Energy 


EDITORIAL BOARD 
J. V. Dunworth 


D. J. Littler 
G. Randers 


R. A. Charpie 


]. Gueron 


Commencing with volume 3 the journal is to be pub 
lished in two parts under the same cover, Part II containing 
a verbatim translation of the new Soviet Journal of Atomix 
Energy (Atomnaya Energiya) 


The 3 No. 1, to be 
August 


contents of volume 
are as follows 


published in 


PART | 


G. W. Greenwoop and B. SHarre: The effect of thermal 


gradients on metallic slurries 
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layed neutrons from fission 


H. J. M. Bowen: The determination of 
biological material by activation analysis 
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Hyper: The energy of de 
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The yield of fission neutrons per neutron 
~~ 


up to 60-eV incident energy 
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ion of the neutron emission in U-235 fission 
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Energy in the Service of Peace 


4 I. Anuixnanov, V. V. Viapiminsky, P. A 
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The reactor at the 
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and thermal calculations for the reactor of the 
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Applied Radiation 
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P.C. Aebersold J.C. Bugher 
J. Coursaget V. WN. Kondratiev 
M. Magat B 


H.R. Nelson J]. L. Putman 
H. Seligman 


VManowitz 


The journal will provide a forum for the publication and 
discussion of the application of radioactive materials, and of 
effects of radiation on materials, e.g. food sterilization, the 
iniation and control of chemical changes et 

The journal will also report on isotope methods and tech 
niques of potentially wide application. It will publish news 
of general interest in the field 
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ENGLAND 


“SECRET” is about all we're allowed 
to say concerning many of the nearly 
half a hundred Air Force contracts 
now in various stages of design and 
development by Convair-Fort 
Worth’s engineers and scientists. But 
it illustrates the advanced status of 
the projects facing us. Some@lSf us 
are busy with the B-5@) Anié@gica’s 
first supersonig. hémber; Pther@, are 
exploringsth@ feasibility of nuclear 
in fte “Phe conception, 
“fie development re 
yaChieve our goals present a 
ring challenge that demands 
foresight and exploration into the 
unknown. 


If you have a formal education or 
professional experience in any of the 
many fields of engineering and 
science needed to fulfill the broad 
and complex requirements of these 
projects of the future, you'll find a 
warm welcome and an unequalled 
opportunity to put your ability to 
its best use at Convair-Fort Worth 
Here you'll work in an atmosphere 
of alert progress, with a wealth of 
highly advanced, specialized facilitie 
to expedite the myriad phases of de 
sign and development now at hand 
as well as those to come. Attractive 
job benefits, low cost-of-living, mild 
year 'round climate, adequate hous 
ing in all price ranges, limitless re« 
reational facilities all add up to 
ideal living conditions. Today —turn 
your thoughts to a better future for 
yourself and your family. Take time 
to investigate Convair-Fort Worth 
es me ee 


0 ease eee 
: 
TODAY, investigate this opportu- : 
nity to exercise your ability te your 
best advantage. Aircraft experi- 
ence is NOT necessary. Address a 
resumé of your qualifications to: 


Mr. H. A. BODLEY 


Engineering Personnel, 
Technical Employment 


Your inquiries are held in strict confidence 


NS Oe Gee me 


YOUR FUTURE 
IS NOW... 


AT CONVAIR-FORT WORTH 


ONVAIR 


ron: GO 
6) GENERAL DYNAMICS te 
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rmaster Research and Develop- 
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its need for an expendable dose indicator for foods 


Expendable Food The Army’s (Quarts 


Dosimeter Needeo ment Command to publicize 


radiation program should be 


whether a food 


The indicator, to be used in the current 
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received pecified dose It should have a 


ickage to which it is attached has 
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it changes color Dose-level ranges run 
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rates to 5 Mrep sec, tO Gamma 
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weeks 
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rite to G. EE 
1819 W 


(Juartermaste! Research and Development Command 


Pershing Rd, Chicago 9, Illino 


radiography, foresters of lowa 


With new cro 


Colle ye can inspect trees in a tew 


Tm'’® Radiography 
Finds Tree Rot 


minutes for 
Voss and 

va State College, Ames, 

and botanists 


Stats 
caused | microorganisms 
Re 4 rel lo 


th forester 


aeca 
1. Dal Institute for Atomic 
developed the method in « 


of the lowa 


Plots of photographic-f ibstituted for photographs formerly 
made with an unwieldy X-1 ind core 
ketch th it 

runk of the tree 


Lm ping \ hown in the 


it thulium soures shielding is placed against the 
photographic film 
rapped around the other side 
rregularities in density of the devel 
film indicate abnormalities \ 
tree produce i smooth vari 


ation along the film. Comparison of 
three exposures of the same cross se 
tion from different angles reveals the 
location and magnitude of the defect 
or infection 


Sensitivity is such that 3/¢-in. holes 


nave been found in Y-in logs Most 
trees can be inspected in about 5 min- 


under way 


utes 








Attempts are now 


to study 36-in. trees with day-long 





exposures, 

The botanists and foresters at Ames 
are using the method in their attempts 
to correlate tree diseases with growing 
conditions. The method is also appli- 
to inspection of such things as 


telephone poles and underwater pilings 


Surface spoilag fruits is a problem especially suit 


Surface 
Sterilization 


nt with beta rays and accelerated elec- 
trons with energies up to 1 Mey 
head of MIT’s Department of Food Technology 
iccelerated electrons is sufficient to kill the micro- 
organisms The 
depends on the packaging material as well as the desired penetration 


ible for treatme 
according to B I 


Proctor Shallow penetration 


with low-energy beta rays or 


involved—molds and bacteria exact energy appropriate 


The same 
technique could apply to cut meats, packaged frankfurts, baked goods, and other 


Deleterious effects on flavor and texture would be 


products attacked by molds 


minimal with the shallow surface treatment 
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DYNAMICALLY 
'\ BALANCED! 


NEW 


MODEL KD-30 HIGH VACUUM 
PUMP IS FUNCTIONALLY 
VIBRATION-FREE! 


This Means... 
* A pump ideally suited for portable installations 
or for systems requiring a minimum vibration 
tolerance factor 





* Increased wear-life of pump components 


This new, compact Model KD-30 pump of single stage-duplex 
design results from the continuing research and design experi- 





ence that has made the Kinney vacuum pump line the world’s 

largest. The “dynamically balanced” feature is vital in count- SPECIFICATION DATA 
less experimental, pilot plant, and production applications . . . Model KD-30 Single Stege-Duplex 
and is augmented by other Kinney improvements, the Kinney Design High Vacuum Pump 


Swirl Separator Tank, Gas Ballasting, etc. Check the specifica- Ultimate Pressure (Mcleod Gouge 10 Microns 
Free Air Displacement 30.4 CFM 
Free Air Displacement 14.4 Liters sec 
of this latest addition to its performance-proved line. RPM 

Motor HP 

Motor RPM 

particular vacuum equipment needs. Request additional data Oil Capacity 

Cooling 


tion data and pumping speed curve to see why Kinney is proud 


Our engineers will gladly send recommendations on your 


today or contact one of our competently staffed district offices mo ae 


one Baltimore, Charleston, Ww. Va., Charlotte, N.C P Chicago Inlet Connection 1/2’ screwed 

P let C io ' 
(La Grange), Cleveland, Detroit, Houston, Los Angeles, New Cuttet Connseien 1G" sorowed 
Valve Type Poppet 


Orleans, New York, Philadelphia, Pittsburgh, San Francisco, Separator Tank Kinney Swirl 
St. Lovis . . . or The International Sales Office, 90 West St., Not Weight, Complete Unit 370 We 
Overall Dimensions, Comalete Unit with Motor 


New York 6,N. Y. Length — 28%’; Width — 201%’; Heigth — 19% 








KINNEY «:; DIVISION 
THE NEW YORK AIR BRAKE COMPANY (f) Nome 


36)4WASHINGTON STREET + BOSTOM 30+ MASS 
MTERMATIONMAL SALES OFFICE 90 west ST MEW YORe se mY Company 


Street 
City 





@ Please send complete dota describing the new Model 
KD-30 high vacuum pump. 
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Stable Performance 


Low Noise | 


| Moisture 
Resistance 


Pa 


Valves up te... 
10,000,000 megehms 


Here is a line of compact, high 
value molded resistors designed to 
meet the demands of a wide range 
of commercial, industrial and sci- 
entific applications. 

Their excellent performance char- 
acteristics and wide range of values 
are ideally suited for atomic sur- 
vey meters, radio and television 
service, scientific measuring de- 
vices, as well as many precision 
instruments. 

They are subjected to an aging 
process in production to insure 
stability of resistance values in 
actual service. 

Get full information on S.S.White 
65X Resistors today. You will find 
they will meet and in many cases 
exceed the most stringent military 
requirements. 


BULLETIN 5409 
has full details. Send for a 
copy. Attention Dept. 9R. 


5.S.WHITE INDUSTRIAL DIVISION 


10 EAST 40th STREET + NEW YORK 16. NN. Y. 


Western Office: 
1839 West Pico Bivd., Los Angeles 6, Calif. 
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Government Contracting in 
Atomic Energy 


By RICHARD A. TYBOUT (University of Michigan 
Press, Ann Arbor, 1956, xiv +- 226 pages, $4.50) 


Reviewed by W. E. Ketriey, Walter 
Kidde Nuclear Laboratories, Inc 
City, N. Y. 

The author has carried out a ver 
painstaking study that, because of its 
thoroughness, cannot cover all the 
broad aspects of AEC contracting 

He calls AEC’s 
method of with its 
government ownership of plants and 
The result of 
this method is the widespread use of 


attention to the 
doing business 


contractor operation. 
cost-plus-fixed-fee contracts. The au 


thor sometimes appears preoccupied 
with social implications of this method 
of contracting, and thus loses the em 
fact 


cost plus fixed-fee contracts are 


phasis he might place on the 
that 
brought into being by hard and straight 
reasoning, a8 follows: (a) the AEC has 
1 tough 
b) the job limits and risks 


ire hard to define 


i big job to do, usually on 
chedule 
(¢c) if contractors are 
directed to submit lump-sum bids, they 
must protect themselves with high 


bids, and (d) the Ak( 
payers money by taking the risk and 


can save tax 


uncertainty costs as and if they 
With a fixed fee, the contractor has 


no incentive to raise costs and he has 


arise 


the very real incentives of pride and 


reputation to carry out the work at 
minimum cost 


The 


ometimes 


book but I 
diluted 


discussions and searches for other pos 


this 
them 


facts are in 
found with 
sible reasons. 

The author’s point that fees are pay 
ments in lieu of profits that the con 
tractor’s people might earn on othe 
work is interesting, but I suspect some 
They 


might point out that with the same 


of the contractors would object 


technical people, their earnings in in 
dustrial work would be far larger My 

nion would be that the fees are in 
cidental to the 
opportunity to 


benefits in technical 


growth train new 


people, and prestige in a new field 


A point that is not brought out in the 


AKC’s 


cost 


inalysis of the percentage ol the 


ppropriations spent throug! 


plus-fixed-fee contracts is that much of 
this money is still spent at the contra 


tor level by competitive bidding 


categor’ 


though carried in the “cost 


because it is spent by i cost-plus-fixed 


fee prime contractor This oversight 


it} studies ol the A] ( 


been the 


* operations has 


source of much unfounded 


criticism and confusion. It appears 


that even the author’s figures do not 
idequately emphasize this 

One penalty of the size of the detailed 
job the author attempted is that he 
had to limit himself largely to Hanford 
ind Oak Ridge. The result of this is 
that little given to the 


techniques of 


attention 1s 
handling the many 
varieties of research and development 
basi scl 


In the 


contracts—the programs in 


ences, medicine, and biology 
long run, the AEC’s policies in these 
things will have more long-range im 
portance than the manner in which the 
billions were spent for hardware at Oak 
tidge and Hanford 

Another book yet to be 


should cover the AEC’s contracting for 


written 


powel In 
others, the 


reactors for research and 


these things, as in many 
AEC has had to pioneer in public serv- 
recent devel 


ice. These are largely 


opments subsequent to the present 
book's coverage 

I certainly agree with the general 
defense of the cost-plus-fixed-fee con- 
tract 
been confused and biased by suspicion 
rather 


industry should be given more credit 


most criticism of its use has 


than fact In my opinion 
by all for pride in doing a good job 
and honesty in efforts to reduce pro 
gram costs. 


This book is for the 


government, and not for the business 


student of 
man looking for a guide to contract 


negotiation and increased fees 


Geneva Volumes 
Publication of the monumental! 
United Nations 


proceedings of the Geneva Conference 


series containing the 


on the Peaceful Uses of Atomic Energy 
has been completed The series proba 
bly forms the most complete and up-to 
storehouse of information on 
that is 
throughout the world today 


of the 


date 
available 
Thirteen 


been 


nuclear science 

16 volumes have already 

here (NU, Feb. ’56, p. 76 
p. 118; Aug., p. 105 

Vol. 1—The World's Requirements 

for Energy: the Role of Nuclear Power. 


record of 


reviewed 


May pD 


Phis olume contains the 


that co vs of esti 
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General Regulator Announces new 


Reactor Shim Rod 
Regulating Rod Actuators 





operated actuators are designed both for accurate automatic 
positioning of regulating rods by means of electronic or con- 
tactor-type controllers and for accurate remote manual posi- 
tioning of the shim rods. 


Note these important advantages : 

¢ A basic compact design and a special swivel bracket 
permit mounting actuators in adjacent spaces of the 
standard MTR grid. 
An interchangeable, high-speed, ball-bearing gear re- 
ducer is provided for obtaining various rack speeds. 
A one-stage worm-and-gear reducer prevents back driv- 
ing or drift under load. 


Provision for using either potentiometers or synchros 


for position indication and control. 
Adjustable double-throw limit switches. 


Limit and intermediate position switches are so arranged 





that they are operated directly by the rack and are con- 
tinuously adjustable over the entire stroke. 


These new units are now undergoing life tests. At present, they 
have satisfactorily completed the equivalent of 5 years of normal 
reactor operation. They have been specified for Foster Wheeler 
Research Reactors and will be used on both the LPTR (Liver- 
more Pool Type Reactor) and the DTTR (Danish Tank Type 
Reactor ). 





See this actuator in operation at the 


FOSTER WHEELER EXHIBIT 
Booths 405 and 406 
1956 Trade Fair of The Atomic Industries 
September 24-28 Navy Pier, Chicago 


165 Broadway New York 6, N. Y. 
A Foster Wheeler Corporation Subsidiary 


GENERAL REGULATOR CORPORATION 
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Scientists ...Engineers 


for a future with a 


steep growth curve 


— Westinghouse 


Commercial 
Atomic Power 


CAPA—Commercial Atomic Power Activity—is the 
nucleus of the most dynamic new division at Westing- 
house, the leader in Atomic Power. Our growth is bound 
to be steep—as electric power demand and atomic power 
production pyramid sharply. 


We’re “‘fluid’’—not fixed. New supervisory jobs open 
up fast! We're entirely commercial—not dependent on 
government contracts. Opportunities for advanced study 
at company expense. Get in on the “industry of to- 
morrow” today . . . at Westinghouse CAPA. 


immediate Openings for professionally established men and 
those just starting their careers: Physicists « Physical Chem 
ista « Chemical Engineers «+ Mechanical Engineers + Electrical 
Engineers + Designers «+ Metallurgists. 


' Please mail résumé of your professional and 

Send your ' ‘ey 
business background to: C. S. Southard, West 

resume inghouse Commercial Atomic Power, Box 355, 


Dept. 146, Pittsburgh 30, Pennsylvania. 





WATCH WESTINGHOUSE! 


FIRST IN ATOMIC POWER 
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mated future power needs in the next 


five decades (session 2:1); individual 
countries’ needs and possibilities for 
power and heat (2:2); capital invest- 


ment required for nuclear energy (3:2); 


economics of nuclear power and the 
part played by plutonium and thorium 

i ind the role of nuclear energy in 
the next 50 vears (5 Also in this 
volume is the record of the session on 
international cooperation in peaceful 
uses of atomic energy, including work 
in education and training. 

Here, obviously, is to be found the 
fundamentel background and setting 
for nuclear energy, its basic raison 
d'étre in terms of the harsh economi 
facts of life; also the raw material for 
attempting estimates, at least in rela- 
tive terms, of the order in which 
various regions of the world will find 
nuclear power becoming competitive 

Session 2:2 was one of the moments 
during the Geneva Conference when 
the underdeveloped countries had their 
8a Here are the statements of 33 
countries—including Burma, Thailand 
Korea, Pakistan, Ceylon, Jordan, Iran 
Syria, Brazil, Uruguay—outlining their 
power needs, and what they hope and 
expect from the atom 

On the economic side are down-to- 
earth discussions by such authorities as 
W. K. Davis, J. A. Lane, Philip Sporn 
and Walker Cisler, among others, and 
in account of the oft-discussed British 
plutonium credit system. The papers 
on nuclear education should be of great 
value in this field, especially to those 
charged with setting up new training 
programs, 

Vol. 5—Physics of Reactor Design. 
Included here are the papers and dis- 
cussions related to integral measure- 
ments (Session 19A); resonance inte- 
grals, fission-product poisoning, and 
criticality of solutions (20A); zero- 
energy and exponential experiments 
21A zero-energy experiments on 
fast reactors, reactor kinetics (22A); 
and reactor theory (23A). These ex- 
periments and analytical treatments 
are of fundamental importance in 
establishing the basic nuclear design 
for any reactor configuration. They 
permit establishment of design specifi- 
cations on which to base engineering 
design 

Session 19A describes how neutrons 
diffuse in beryllium, BeO, graphite, 
water, and other hydrogenous media, 
ind in various shapes. Pulsed neutron 
sources, subcritical assemblies, and 
time-of-flight spectrometry are among 
the experimental tools used. 

Session 20A contains papers on & 
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ol. 13 


ethods for analyzing and 


g neutron absorption in the 


eak zones ol the 
Also 


ribing the buildup of fission 


cross 
irves included are 
isons in thermal and natural 
reactors, and papers on homo- 
ind plutonium-water critical 

energy and exponential exper 
ure lescribed in the papers of 
2Z1A Graphite HO and 
/ 


re ised as moderators in 
ous systems using natural 
Some experimenters used 


PWR 
riments also are described 


ments with the British fast 


enriched uranium; the 


Zep! and Zeus were de 
Session 22A Other papers 
‘ on touched on theoretical 
perimental aspects ol!  tfast 
eactk Kinetics, testing con 
theo! wd neutron instru 


reactors 
223A has 21 papers covering 
ect of the theoretical ip 


te 


eactor nuclear design 


Legal, Administrative, 


Health and Safety Aspects. As ind 


M 
Ad 
i 
7 
‘ 
" 
‘ 
| 


> 


the title, this 


j f | 
vid il 


volume ranges 
Session 4:3 of the 
e covered legal and admini 
such as 


obiems Insurance 


compensation, boiler safet 


otope regulations, industrial 
y ind the organization of 
nal semi-governmental atomi 


compan Session 6:2 covered 


r safety and site selection; it 
1 paper on safety by C. R 
vuugh, chairman of the U. 8 
Committee on Reactor Safe 
the account of the Borax-] 
riticality experiments leading to 
truction, and discussions of radi 
clouds of reactor debris, and 
relense 


nitoring of a nuclear 


standards and maximum per 
e exposure levels were discussed 
ym 17¢ hazards related to 


m mining in 17¢ 2 and hazards 


ed to reactor operation and chemi 


Finally 


ISC:2 on ecological probleme 


wessing in I8C:1 under 


be found discussions of a 


variet 
onmental aspects including the 
nships of atomic energy tw 


log to biological cycles, to 


graph und to plants and 
ils near reactor sites 
ke all the other Geneva volumes 
ye liberally sprinkled with 
ative charts. tables and biblo 


ij relerences 
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INSTRUMENTATION FOR 


Atucloar Research 


Developers of 
special purpose 
instruments made 
to customer 


requ rrements 


improved JUNO 


A portable, lightweight, bottery- 
operated instrument, which meas- 
vres the intensity of, and distin- 
quishes between elphe, beta, ard 
gomma radiation 











Manufacturers of Scale-O- 
Matic counting circuits, Geiger 
counter tubes, scintillation 
counters, civilian defense in- 
struments, chemical dosimeters, 
absorber sets, portable radia- 
tion detectors, and lead shields. 





CUTIE PIE 


Aself-contained battery-operated 
air ionization chamber instrument 
for use in probing for beta and 
gamma radiation, Provided with 
shield for rejecting beta porticies, 


LEAD SHIELDS AND ACCESSORIES 


Useful in determin. 


Ls4 
ap LS-1 <p taahay tad eo 
' 4 ; ized solids. 
| mee theta formes ; 
woenter tubes. ¥ : 


RADIATION MONITOR 


Write for Bulletins 


TECHNICAL ASSOCIATES 


140 West Providencia Avenue « Burbank, California 
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ALSO OF NOTE 


Ingegneria Nucleare, by Francesco 
Mazzoleni Ulrico Hoepli, Milano 
1956, x + 470 pages, 4,000 lire). This 





textbook on nuclear engineering must 
by the industry's leading technical literature specialists eahe hs enticense in Sealy, now ebsiving 
to catch up in a field that one of her 
emigrant sons did so much to launch 
The book covers the structure of mat 


ter; nuclear reactions; neutron scatter- 








ng and moderation; nuclear reactors 

of the most superior quality principles of theory and of construs 
tion: fissionable, moderating and con- 

bdo J le)ojile 2 trol elements; applications of nuclear 
energ The author, a member of the 


faculty of special technologies at the 


, ; University of Naples, seems intimately 
most quickly and economically 


familiar with the American literature 
s well as with the English and Ger 
The professional organization producing the greatest volume of technical : dies ; = oa , 

literature in the electronics field is now available to you. We have complete man; he presents his material clearly 
facilities for organizing, writing and illustrating your operating and maintenance ind attractivels and 140 lucid illus 
manuals for equipment—or any technical literature you may require—at sub- 


stantial savings in time and money. Complete production and printing facilities trations should be most helpful to the 











are a part of our integrated operation. Your inquiries are cordially invited. tudent 
call or write HOWARD W. SAMS @& CO., INC. Symposium on Structure of Enzymes 
Special Services Division, 2201 E. 46th St., Indianapolis 5 + Phone: Glendale 4531 and Proteins. The symposium was 
ponsored by the Oak Ridge National 
We'd like to send Laboratory Biology Div., in Gatlin 
“4 you our brochure: burg, Tenn., April ’55, as the Eighth 
for it | "The Story of o Annual Biology Research Conference 
| que Serves” Included are the symposium papers 





ind a roundtable discussion of nucleo- 


proteins. A limited number of copies 


A i ire available free to scientific investi 
id yze vators who can establish their need for 
G-M the publication. Biology Di Oak 
u RA & ' uU NM Ridge National Laboratory, P.O. Box ¥ 
° @ ak Ridge Tenn 
in any form 
Digital Differential Analyzers, by 


in concentrations of 0.001% and less 





‘ab George Forbes. Intending this as an 
Whether your problem is in research, 


production control, or ore assaying, 


ipplications manual, the author em- 





phasizes the mathematical capabilities 
you can make fastey, more accurate ind limitations of the equipment and 
. analyses of uranium with the JAco G-M preparation of a schematic to repre 
Fluorimeter. Leading mines, mills, ent the given problem adequately 
metallurgical plants and laboratories all George F. Forbes, 10117 Bartee Ave 

over the world report making 50 to 100 Pacoima, Calif., 87.50 

determinations a day—— even when sample Byjletin of the Academy of Sciences of 
concentrations are 0.001% or lower the U. S. S. R. Physical Series. Com 


lete English translations are available 





The JAco G-M Fluorimeter offers you the high 
precision sensitivity and stability. you want, because its 
advanced design includes exclusive features: 


offset printed, starting with No. 3 of 
IS (1954 The subse ription rate 
$110 per year; single issues are $20 


aaa Blacklight Biue lamps used as ultraviolet source \Tables of contents are free on request 











No Optical System sample slide, light source and detecting system ('olumiia Technical Translations 
are mounted in close ——, eliminating optics and allowing low > 
voltage across dynode of the photomultiplier tube Vermont Ave., White Plains, N. } 
improved Power Source — circuit compensates for input-output voltage : 
wrscover all and tends to compensate for heater voltage variation Testing Mass Standards by Substitu- 
the ways this Convenient Contre! Grouping — handy keyboard arrangement of switches | i 
outstanding and controls cuts time, reduces fatigue. tion. This 16-mm color and soun¢ 
ny ta film is produced by the National 
to d “ur sure oO ar ( s designed 
ob better JARRELL-ASH COMPANY Bureau of Standards. It is designe 
rite today : i t training aid and runs 22 min 
descriptive 26 Forwell Street, Newtonville, Mass. om 
Hletin. 3 Oflice of Technical Information, Na 
SALES OFFICES ATLANTA, GA LOS ANGELES (Dverte) NEW YORK, N.Y tional Bureau of Standards, W ashing 
CHICAGO, tLt MUSKEGON, MICH PALO ALTO, CAL ’ 
PITTSBURGH. PA lor 1 7). ¢ jor loan or sale 
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Hydraulic Research in the United 
States. NBS Miscellaneous Publica- 
tion 218, by Helen Middleton, is com- 
ed from hydraulic and hydrologic 
tory reports of the U. 8. and 
Canada Projects are listed chrono- 
logica Government Printing Office 
Washington 2& D. C., $1.50. 


BNL Resetrch Reactor Facility Irradi- 
ation Sérvices and Radioisotopes. 
r} wklet i# available to users and 

spect ve. users of Brookhaven Na- 
tional Laboratory reactor services It 
le es the reactor and facilities and 


ne irieus services (reactor, ‘y-rhy 


ition, hot laboratory, biology 7 


ition, and cyclotron), Also in- 

ile ire instructions on orders, ship- 
rmation and charges, and 

edule Brookhaven National 


Lal te 1 ssociated Universities, ln 


Units and Systems of Weights and 
Measures Circular 570 of the Na 
Bureau of Standards brings to 
rmation on customary and 

tems of weights and measures 


(; ent Printing O flee Washington 


BOOKS RECEIVED 


Medical Effects of the Atomic Bomb 
in Japan, National Nuclear Energy 
Series VIII-8, edited by Ashley W 
Oughterson and Shields Warren (M« 
Graw-Hill Book Co., Ine., New York 


YH i + 477 pages, $8.00). To be 


Abacs or Nomograms, by A. Giet 


PI ophical Library, Inc., New York 
Yt + 225 pages, $12.00 Trans 
ited from the French by J. W. Head 
H. D. Phippen, this book is 
ntended for practical engineers rather 
thar ithematicians Many appli 
atior ol nomograms are discussed as 


how to construct them without 


having highly specialized mathematical 
» edge In many cases the French 
ts of the original book have been 


erted to English units 


Sodium—Its Manufacture, Properties, 
and Uses, by Marshall Sittig (Reinhold 
Publishing Corp., New York, 1956 
529 pages, $12.50). This book 

A me in Chemical Society mono 
133, for the first time provides 

to the vast literature on sodium 

t hapters cover manufacture, solu 
ty and alloys, handling techniques 
norganic and organic reactions 

i tical chemistry, and physical and 


thermodynamic properties 
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rele! Shields Lead Doo TAL®| Ol el daeliela 'Wilelem asl ha 
ele M @eliillslelitelie WoleleMelilem Ge), ete Block Lead Bolt 
elem @-lilielliloe Lead Ob 


ad Casting: Special De 


RAY PROOF CORPORATION—fioneers in the creative use of 
structural materials for shielding—invites you to the utilization of 


our services 


A scientific study of your shielding problems combined with practi 
cal construction knowledge is essential to your interests 
We offer you 


* Over 27 years experience in radiation shielding exclusively 
« (Over 1) years experien e in design construction and manu 


i turing 
* Services of the oldest exclusive shielding company in America 
¢ Services of engineers, physicists, and construction specialists 
Join the many outstanding names in American industry whom we 


have served, A list sent on request 


Shielded Door lead —steel wood or in 


combination of materials. Standard or | a 
specially designed. Manual or fully mech HOt 
inized hut alway ase ’ j 
1 ELecTRN | 
PEeRaTOR —{ 
| 


' , , , 
Fa iViewing Windows 


STRAP AncnoRe 
A variety of de 


=< 
=—— 
> sas 





™ GAST STEEL FRaue 
rp MEwOVERLE STEEL stor 


U / 
t P fi siugns—-to meet the t 
Y 4 required density { j 
Mi. f specifications of ‘ - va $i 
TH! y ; your installation. A \d 
SENN, © £ « | practical unit for 


LEAD AND STEEL 


—@" TOK HIGH DENSITY eLass 

















~ 
°° 5 Fo = low cost application p00R 
- E “is our prime effort 
} 4 
— u 4 g 
| . “ stay 
. \ | ROLLER 
| \ . b | z Le 
M4 . é LEAD SEAL 
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4 | * Mien oemerty o™% 
Lj  cononare ; . 
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Se 
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oT - 
RAY PROOF Safety Bricks 
lead or high density concrete ! ” 
containers sales and many 
other devices——al!l designed for be ‘ 
safety—practical application 
and low cost consideration 
" s 


Apply for details and quotation 
“RAY PROOF often imitated but never equaled.” 


RAY PROOF CORPORATION 


513 West 54th Street, New York 19. N. Y 


al telalelal Plo 
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Novy Pier at Chicago is the 
scene of 1956 Trade Fair to be 
sponsored by Atomic Industrial 
Forum from September 24 to 
September 28 


Second Atomic Trade Fair 


An audience of more than 15,000 is anticipated for the 1956 Trade Fair of 
the Atomic Industry to be held September 24-28 at Navy Pier, Chicago, Ill 
Sponsored by the Atomic Industrial Forum, the fair will display a wide range 
ol products and services [or the nuclear industry. 

The first Trade Fair of the Atomic Industry was held in Washington, D. ¢ 
last September. This year’s event will be larger and will have exhibits from 
more firms. Last year’s show drew an audience from 44 states and 41 foreign 
countries. An equally representative foreign contingent is expected this year. 

Highlighting the ’56 fair will be displays from virtually every major reactor 
builder in the country, a substantial number of new, simulated-motion reactor 
models, reactor simulators, control equipment, and a wide range of reactor 
components and equipment for the field. Other subjects will be materials on 
research, development, and consulting services, and technical publications 
Some exhibitors will provide continuous film and slide showings and special 

Mockup of shippable power reactor product demonstrations 

Glenn L. Martin Co A special event associated with the fair will be a morning session on Thurs- 
day, September 27, at the pier on careers in nuclear science. It is in- 
tended for an audience of 1,500 selected high school students from Chicago and 
nearby Another will be a limited series of guided tours of the new research 
reactor facility at the Armour Research Foundation in Chicago. These will 
tart from Navy Pier and go by special bus to the foundation on a schedule 

he week of the fair will also see the major Atomic Industrial Forum con- 

ference of the year at the Morrison Hotel near the pier Theme of the meeting 
will be ‘‘ Management and Technology for the Atomic Industry.”’ Its dates 
ire September 25-27. During the meeting special buses will run from the 
hotel to the pier 

Admission to the conference sessions will be by registration fee, but there is 
no charge for qualified observers at the fair A complimentary ticket to the 
fair was bound into the August issue of NuCLEONICS Data on the 3-day meet- 
ing and extra tickets for the fair can be obtained by writing on business letter- 

ial S head to the Atomic Industrial Forum, 3 Kast 54th Street, New York 22, N. Y 


Preseurized-water reactor, steom The following is a list of the exhibitors at the fair and the subjects of their 


generator, Babcock and Wilcox exhibits Booth numbers are in parentheses after each of the descriptions 
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Foster Wheeler 







Single-region aqueous homogeneous power reactor. 
Company 






Closed-cycle boiling-water reactor with associated heat ex- 
changer and steam generating equipment. AMF Atomics 






Ready to Open at Chicago 








ACF Industries, Inc., Nuclear Prod and a main circulating pump for a W. W. Grigorieff, executive secretary 















ict Division, New York N. ¥ pressurized water reactor 134, 135) (454) 
( plete engineering, design and American Laundry Machinery Co., American Radiator and Standard 
turing services for nuclear Cincinnati, O. Complete line of spe- Sanitary Corp., Redwood City, Cal 
facilities, reactors of all types and reas cial laundry equipment manufactured Nuclear reactors for power and re 
t omponents for both industry and for decontamination of radioactive pro search; consulting services on reactor 
ent. Presently ACF is con tective clothing worn by personnel en engineering, physics, metallurgy, and 

t ting three research reactors: 1—5 gaged in nuclear fuel production chemi instrumentation; atomic equipment 
Iw CP5 heavy-water type for MIT cal processing laboratories, and reactor 126, 12% 
the Italian National Committee operations. Surve ind engineering American Turbine Corporation, 
ear Research and a 20-Mw services 341 Licensors for Escher W5 Lid., New 
ORR light-water type for Netherlands American Nuclear Society, Oak York, N. ¥ Closed-cycle gas turbines 
React Center. 053, 254, 358, 354 Ridge, Tenn World-wide society for for nuclear power, Scale model of a 
ALCO Products, Inc., Schenectady the nuclear engineer and scientist; pub 20, 000-SHP nuclear hip-propulsion 
j Nuclear reactors and gener lisher of Nuclear Science and Engi plant, a working model of a reversible 
at ints, pressure vessels, heat ex neering, bi-montl technical review turbine of the radial-inflow typ \ 





of all t pes ind control-rod 

























f mechanisms Arms Package 
P er Reactor, prototype pressurized : ; 9 
a ete Session Subjects of AIF’s annual conference on management, 
ter type reactor plant being built at . “ae” 
Poet B ; ) aeaon ania economics, and technology for the atomic industry, 
t Be t a., under contract with » 
LEC. Critical facility at Schenected’ Morrison Hotel, Sept. 25—27 
io 410, A4ll Tuesday, Sept. 25, 9:30—Concurrent sessions on: economics of power-reactor 
Allied Resinous Products, Inc., Con systema; impact of atomic energy on the law; radiation utilization 
t O Polvethvlene sheets. rods 2:30—Concurrent sessions: new power-reactor developments; impact of alomu 
ks. tubes. and large castings ,42 energy on the law (cont.); radvation utilization (cont 
Allis-Chalmers Mfg. Co., Milwau Wednesday, Sept. 26, 9:30-—Concurrent sessions: elements of nuclear-power 
\ Pumps for nuclear power costs; the insurance problem; research programs and facilities 
tions including hermeticalls 2:30-—C'oncurrent sessions: reactor materials; the businessman looks at atomu 
reverse-flow-Einstein linear energy; information requirements of the atomic industry 
Klectri-Cand”’ units Photos of Thursday, Sept. 27, 9:30-—Concurrent sessions: new reactor projects; power 
, suid metal pump for handling high- demonatration program; inte rnational developme nite impact on other ju lda 
tel erature sodium Type EBR-2 
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MAGNETIC AMPLIFIERS 
& TRANSFORMERS 


MAGNETIC AMPLIFIERS. Custom com 
puter amplifiers with high stability and 
linearity can be designed having single or 
ple inputs to your specific needs 
drives and relay actuators are also 
able. Frequency selective networks can 
tegrally designed to provide additional 
ful control functions, Proven packaging 
nique insure minimum 174 proven 
lai construction assure nignest per 
ance 
Ca Temperature 60° ¢ to 150” ¢ 
al Line 


equenck H0cp t » H00VeEDp 


MISSILE POWER TRANSFORMERS. 
Ree mended for supply frequenci 

nd where ize performance and 

This nicKke a ‘ 

Toroid 


anove 


at | a“ 


re reduce core \loss¢ 


cure tray field problem 


SEALED MISSILE POWER SUPPLIES 
ombining toroidal power transforme 
lter chokes, hi temp capacitor 
rectifier These units offer 
and iow ripple 
element 


Mag 





LAMINATED TRANSFORMERS AND 
INDUCTORS. A complete line of lami 


nated constructed units are now available 
through CAC, Our highly qaulified engi 
ng staff, a well 
humidity controlled productior fa 

th modern manufacturing equip 


With any 


complemented labora 


larantes conformance 
tior Soth power and audio trans 
employing advanced techniques 
ipplied either hermetically 
ilated to 150° C 

1} plied upon request, cover a wide 
‘ tandardized design including 
ge and ILS Filters 


ealed 


ambient Cat 


PRECISION RATIO COMPUTER TRANS- 
FORMERS. Toroidal form of construction 


is ideal for designing precision ratio trans 
forme! ince the turns of wire are applied 
t and adjusted on the core. Normal pro 
duction procedure of zero turn accuracy, 
high permeability cores, low phase shift, 
and near unity coupling will yield labora 
tory quality on any production run. Ad 
vanced design and newest packaging 
method provide optimum performance 
with minimum size and rugged construc 
tior 

Catalogs on Individual Components are 

A ailable on Request 


COMMUNICATION ACCESSORIES CO. 
World's Largest Exclusive Producer of Toroidal Windings 
HICKMAN MILLS, MISSOURI « PHONE KANSAS CITY, SOUTH 1-6111 


1 Sub of Collins Radi 


Nearly completed building for Army Pack- 
age Power Reactor at Fort Belvoir, Va 
ALCO Products, Inc 
ile model of a closed-cycle 
lor test purpose 10) 108 
AMF Atomics, New York, N. ¥ 
Master-slave manipulator for radio 
ng Scale model 

earch reactor 

on ol closed-cycle 

reactor Oper 


ontrol-rod ad LU, tO9 


Anton Electronic Laboratories, 
wkivn,. N. ¥ Area-surve'\ 


laboratory 


trailer 
! mobile radiological 


ear tule ind instrument special 


omponent 100 


Applied Radiation Corp., Walnut 
( ree} Cal Linear electron accele 
ind other pa ticle accelerators 


| components for production of high 


electro! X-ra and neutron 
fluxe Contract radiation facility in 
Walnut Creek, Cal., with beam energies 
ip to 12 Mey 4i9 | 


Argonne National Laboratory, 
Lemont, Ill. Visual report on most 


cent developments, principally in re 


technology ind allied = fields 


vithin classification limites 443-445 
Armour Research Foundation of I! 
inois Institute of Technology, Chicago 
| Registration center for controlled 
attendance tours of ARI 
reactor At the re 

ll be charts and 


industrial 
researc! 
site, there 
s of parts and operation of the 


reactor and guide 


to explain the 


reactor 148 

Atnu Engineering Co., Hinsdale, Ill 
General engineering and management 
ervice research and development 
consulting services in theoretical and 
ipplied nuclear energy problems, in 

iding reactor ana is and design 
fuel-element development radiation 
effects on materials, fuel-element proc- 
essing radioactive-waste 


processing, 


irradiation § lacilitie feasibility and 
technical studi 40 
Atomic Development Mutual Fund, 


Washington, D. ¢ 
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Shares in Atom 





ent Mutua Fund, Ine t 


meee is THis THE INSTRUMENT 


ture ind applic 4 


Sere YOU'RE LOOKING FOR? 


103 


Atomic Energy of Canada, Ltd., 
t ft Kilocurie Co‘ 
lipment for research 

in l radiotherapy 
sotopes ol high 

liography sources 
camera having a 

Co' for heay 
ilpha, and beta 

ulting and manu 

relating to applica 


AV POS 


Atomic Industrial Forum, Inc., New 


y Them display and re 


mation center displa to 





the atomic industry 
im activities and 
development ol 

400) Aj] Mh) MT 
tion center for details of All 
publication Memo, 19057 

| 490, 4O4 


Atomics International, Division of 


th Ame in Aviation, Canoga Park 


mermas VICTOFEeN move: 640 


is designed and 


rhe Sodium LOW ENERGY RADIATION SURVEY METER 


experimental re 

ARC's program 
il power from This new Model 640 Victoreen Radiation survey meter was developed to 
locate and measure the unknown health hazards emanating from the oper 
. ation of industrial and medical high voltage equipment, With this instru 
Babcock & Wilcox Co., New York ment low energy and low intensity x-rays generated from magnetrons, 
‘ hydrogen thyratrons, betatron magnets and other high voltage equipment 
can be measured at tolerance level intensities of as little as 6 mr/hr. It will 
also provide measurements in the presence of intense radio frequency fields 
production of It can be used to check TV sets (both on the production line and in lab 
_m Nuclear oratory experiments) x-ray machines such as fluroscopes, shoe fitting ma 
See er chines and spectrometers. Other high voltage vacuum tube equipment such 
’ . as diathermy machines, radio and TV transmitters and radar that generate 
mmponents, and health hazard rays can be definitely measured with the 640 survey meter 


Moving mode THESE FEATURES ARE IMPORTANT 


vater power! reactol 


»D® ,90 {9s ,99 


lear reactors tor 


nuclear steam 


Iwo energy ranges are provided, 8-50 Kev with mylar window only and 
1S, 219, 318, 319 50-2000 Kev with bottom cover plate in place. Can also be supplied with 


beryllium window if desired. Accuracy is * 10%. Readings in each range 
} 


Baird Associates-Atomic Instrument 


can be made within 2 seconds 


Co., ridge, Mas Sealers for 
Three sensitivity ranges, 10; 100; 1000 mr/hr. are available and may be se 

( , 

n> .VE on or proportional lected by external range switch. Instantaneous zero adjustment can be made 

by convenient external control. Coarse zero adjustment and meter calibra 


rioading linear ampli 
tion controls are inside instrument case to prevent erroneous adjustment 


hannel differential scintil 
The 640 survey meter is compact and weighs less than 5 Ibs. The attrac 
trometer, a complete system tive, aluminum case contains all components, including power supply 
itive and quantitative anal consisting of a mercury cell and eight 2214 vole batteries which will 
nergy spectra of gamma-emit provide well over 100 hours of operating life. A 100% negative feedback 
circuit eliminates the effects of differences in the tubes and components 


bench-type lead-shielded 
For detailed specifications write for Bulletin 3044 
unter; scintillation probe 


medical, and industrial 


th cart and arm 


13% / The Victoreen Instrument Co 


Battelle Memorial Institute, Colum 
Q. Facilities, equipment and 3802 Perkins Ave Cleveland, Obie 
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There are still a lot of problems to be 
solved in the design of any reactor. But the 
difficulties are multiplied many fold when it 

comes to developing a practical nuclear 
aircraft engine. Shielding, weight limitations, 
other factors make it one of the toughest 


engineering problems of today 


Are you the type of engineer who wants 
a challenge to his mental abilities? Are you 
looking for an opportunity to do « 
creative thinking or 
engineering team where new 
encouraged? Then we may 
interesting, profitable future for 


parti ilarly if 


AERONAUTICAL ENGINEER 
CHEMICAL ENGINEER 
MECHANICAL ENGINEER 
ENGINEERING PHYSICIST 
METALLURGIST 


A few of the many 
personal benefits . . . 
® New higher salary 
levels 
® Association with 
engineers and scientists 
of recognized ability 
®@ Nearby R.P.1. graduate 
school for advanced study 
® Suburban living in 
central Connecticut 
@ The prestige of an 
internationally known 
growth corporation 

~*~ * * 


Please send your 


resume to Mr. P. R. Smith, 


Office 128, Employme nt 


Department 


PRATT & WHITNEY AIRCRAFT 


DIVISION OF UNITED AIRCRAFT CORPORATION, EAST HARTFORD 8, CONNECTICUT 


World's foremost designer and builder of aircraft engines 
‘ 


: Man powell research 


pment in all helds of science 


research reactor producing 


nd thermal neutrons and gamma 
ritical-assemb laborator not 
processing eI! 


ranium, complete fuel-element 


material development 


Beryllium Corp., Ri 


ber 


Modular laboratory equipment made of 
stainless steel includes biological incuba- 
tors and refrigerators, microscope recessed 


panel, and glove boxes. S. Blickman, Inc 


S. Blickman, Inc., Weehawken, N. J 


ibinet includ 


\Vlicrobiological safet 


ng filter for safe handling of biological 


ontaminant and radioactive mat 
information on modular 


laborator equipment basic 


losure and additional components 
cluding incubator, refrigerator, filte: 


U V ai lock 


centrifuge well Hquid 


microscope 


ed panel 


tank, centrifuge, autoclave, cab 


nformation on light plate-allo 
et labrication (210, 211 
Borg-Warner Corp., Chicago, Ill 
Byron Jackson Division, Los Angele 


Cal. Pumping equipment for nuclear 


{ ei 
reactors si] 


Detectolab ago, Ill. Radio 


)) tracer-detecting equip 
pectromete! amplifie rs 


{9/9 
; 


Viarvel-S« hebler Produc ts Dir is10n 
Decatur, Ill. Full 


inical m 


remote electro 
inipulator, for use in hot 
yratories and remote assembly and 
ntenance ope itions | ecti 
il-hydraulic equipment. Nu 


I/o 7 
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Brush Beryllium Co., Cleveland, 0 


im metal and beryllium 


ts 


Systems 


Budd Company, Nuclear 
yn, Philadelphia, Pa. Gamma 
sources and equipment 
gamma sources 
Irradiation and 


New Radia 


7 
sf 410 


research 


Bureau of National Affairs, Inc., 
gton, D. ¢ Atomic Indust 
ee-binder, weekly loose 


itomu i 


144 


the entire 


Callery Chemical Co., Callery, Pa 
Electromagnetic pumps flowmeter 
for high-tempera 
systems; also alkali- 
stems. Compan) 
d as a heat-transfer 

lesigns, builds liquid-metal 


j , 
tems 40 ity) 


Carborundum Metals Co., Niagara 
y teactor-grade zirconium 
; 


ind alloys in sponge, ingot and 


ited shapes 930. 231 


Carpenter Steel Co., Union, N. J 
Stank teel and high alloys of steel 
n tubing and pipe forms, plastic pipe 
destructive testing for inspec- 


f this material 338, 339 


Central Research Laboratories, Red 
Wing, Minn 


f three different models of mas 


Complete operating 


ve manipulators incorporating 


mprovements. <A wide variet 


pulator accessories such as 


e booting, special-purpose 
ingeable tongs, load hooks, mo 
remotely operated 


( OAC 
4» 4 


cKS and 
ines for hot-cells 
Division of 
Livingston, N. J 


meters and dosimeters used for person 


Chatham Electronics, 
(,era (orp Survey 
nel protection wherever radioactivity 

I x ru 


| gical instrumentation for atomic 


hazards exist. Specialized 
nstallations and research in the 

143 

Chemical Fund, Inc., New York, N. Y 
t-million mutual fund providing 
tors with a method of participat 
| the growth of chemical industry 
o of over 50 chemical securities 
by F. Eberstadt & Co 
its chemical consultant 
Little, In 


Ma 206 


, of Cambridge 


Combustion Engineering, Inc., New 
y Moving and * pic torial 
pla of nuclear work and facilities 
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University of 


orea. The stanc 


y shield is 36 inches thix 


ory technicians handie o low-level radioactive sample in 


orning will also build any custom 


The radiation window that gives you a 


view as clear as this costs the least 


If you were actually standing outside 
the University of Michigan's radiation 
cave number instead of looking at a 
screened reproduction of a photograph 

you'd be able to see clearly any small 
detail you wanted to 

Anything you could read with your 
naked eye you could just as easily read 
through this yard-thick 
white Corning Radiation 
Window. 

It's made of 3.27 density Corning 
Code 8362 lead glass that inch-for-inch 
oncrete for shielding 


almost water 
Shielding 


matches dense 
Nonbrowning Code 8362 doesn't lose 
transparency with time 

You need no fluid shielding medium 
with the Corning window. There's noth- 
ing to replace or recondition. It comes 
as a “package’’—ready for insertion in 
your cell wall 

Nonbrowning, nondiminishing shield 
ing, resistance to abrasion plus the most 
shielding per dollar of any window, all 
make Corning Code 8362 the most eco- 


nomical shield you can buy 


BRIEF SPECIFICATIONS 


Code 8362 has a refractive index of 


1.594 and an internal transmittance of 
93% in 5” thickness with sodium light 
ing. It's chemically stable, indifferent 
to moisture, and optically clear 

It's cerium stabilized, resists brown 
ing and recovers rapidly from tinting 
You can order single-piece thicknesses 
to 12” and sizes up to 100” x 70” 
We'll make the window you need to 
your specifications 


For detailed information, write to us 


FOR LEAD AND STEEL WALLS 


Corning Code 8363, a 6.2 density glass 
meets the requirements of lead and steel 
walls, or backs up Corning Code 8362 
in 300 Ibs. per cu. ft. concrete walls 


Combinations of Corning Shielding 
Glasses have been installed in windows 
with a total glass path of over 200 
density inches 

Write for Technical Bulletin No 
PE-50, “Radiation Shielding 


by Corning.” It covers properties and 


Glasses 


characteristics 


SEE THESE WINDOWS at our exhibit 
The Trade Fair of the Atomic Industry 
Sept. 24-28, 1956, Navy Pier, Chicago, Ill 


Technical Products Division 


ms CORNING GLASS WORKS 


16-9 CRYSTAL STREET, CORNING, N. Y. 
Comming meand reseatch ix Glasd 





development, design, and manufac- 


of complete nuclear-reactor sys- 
‘ms, cores, heavy components, steam 
renerators, et (149-161) 


Combined Book Exhibit, Inc., New 

ICL Me OM el a eet atl tea me York, N.Y. Display of books and 
periodicals on atomic energy from a 
| group of publishers, arranged by 
ibject categories and supported by a 
rinted bibliography to be distributed 


m request , ; 


Commerce Clearing House, Chicago 
Atomic Energy Law Reports 
leal publication covering atom 

laws and practice surrounding 
ommercial, industrial, researct 

Encapsulated Precision 


Wire Wound Precision Wire Wound Resistors 


Meter Multiplier Resistors 


Type MFA and MFB High Voltage Wire Wound 
Resistors are Hermetically Sealed in glozed 
sieatite tubes with ferrule ends for maximum 
protection against all adverse environmental 
conditions. ully meet all requirements of 
JAN-2-29. Special multisection winding in 
sures greatest safety factor due to low voltage 


Uutary use of atomics Includes 
RPC Type L Encapsulated Resistors will with tatutes, amendments, regulations, (i 
stand temperature and humidity cycling, salt ions, rulings, authoritative comment 
water immersion and extremes of altitude, hu 
midity, corrosion and shock without electrical 
or mechanical deterioration. Type | resistors onal actions Week] report ti 
are available in many sizes and styles rang 
ing from sub-miniature to standord with lug keep subseribers in touch with latest 
up to 6 megohms, 6 KV, 0.5% tolerance bient temperatures. These resistors will meet 1 atomic energy 19 
Higher resistance and closer tolerances avail all applicable requirements of MIL-R-93A, 
able. MFA 9-25/32 inches long x 1% inches Amdt. 3. Type L can be furnished with all re Corning Glass Works, Corning 
diameter, MFB 5%, inches long x 1% inches sistance alloys and resistance tolerances from . 
diameter. 1% to .02% 7 


heck lists, industrial uses, Congres 











tadiation-shielding windows 


three glass compositions to fit ever 


RESISTANCE PRODUCTS CO. [ieenan 
. rom small bricks to completely pack 

914 S. 13th STREET HARRISBURG, PENNA. ged units ready for insertion in cell 
Specializing in Manufacture of Resistors wall windows for ale permanent 


welding: facilities to design windows 





pecihie requirement 506. SU; 


TOTAL WEIGHT ONLY 22 Ibs.! Consultants Bureau, New York 


(including 1° Thick Lead-Shielded Probe) N. Y. Journal of Atomic Energy 
ee P ae a re USSR) in English translation; mate- 


HAND-PORTABLE | on radiation chemistry and 
racdiobiology 14] 


Ta LL ea 
rate meter Crane Co., Chicago, Ill. Valves for 
fom) alias ' radioactive and other services assoc! 
’ : ited with nuclear-energy piping instal 

SLOW NEUTRON, 4 bohs 
ition Fittings and fabricated pip- 
FAST NEUTRON, F ng lor similar SeTVICes Range ol 
ALPHA. BETA, these products covers « irbon steel and 
man alloy materials together with 

GAMMA 

pecialized engineering and testing 
AND X-RAYS ‘a facilities {336. 357 
Crawford Fitting Co., Cleveland, O 


@ Built-in discriminator detects different levels of radiation from 70 KEV Swovelok tube fittings: connectors, e! 
te cosmic 

@ Transistorized, high-gain circult equivalent to that found only in expensive 
non-portable laboratory instruments nlug caps, reducers, quick-connect 

@ Operates from line and/or standard |'/,-volt batteries 


bows, tees, unions, adapters, inserts 


The UAC 522A, pictured above in operation at Bellevue Hospital, New York, offers you new versatility in radiation 
detection instruments. it comes complete with transistorized rotemeter circuit, scintillation probe, directional lead 
shielded probe, ond thallium activated sodium iodide crystal for gamma detection. Interchangeable Siow Neutron 
Fast Neutron, Alpha, Beta, ond X-Ray detectors also available. Write today for full details, Also ask about +5228 
encased in rugged, watertight 18 aluminum cose with luggage. type handle for convenience in carrying 


AT THE TRADE FAIR OF THE ATOMIC INDUSTRY — CHICAGO — Sept. 24-28 — Booth Ne. 420 


UAC Transistorized Detection Instruments and Transistorized Power Supplies in Operation 


ort.) 7 Gtetestter Corp: 
7 2 ' New York me ; , 


Control console for a medical-research re- 
actor. Daystrom, Inc. 
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R. 5. LANDAUER, JR. & CO. 


Ue lelr- ale). 
SAFETY 


America’s 
finest 


film badge 


service 


COMPLETE FILM BADGE PROGRAM 
covering exposure to 
@ NEUTRON 


@ X-RAY 
RADIATIONS 


for details write to: 


R. S. LANDAUER, JR. & CO, 
24 PLAZA - PARK FOREST, ILL. 


how to 


complete 
ee 


‘assemblies 
successfully 


MICRODOT, 


eer 


Actua 
Size ' 
Hermetic 
Seal 
nsulated 
Feed 
Through 


r 


aracte i 
MICRODOT 
1826 FREMONT ST 
$O. PASADENA CALIF 
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fittings, and ther 


iple-stvle male 
connections in all machinable metals 
and plastic 5 three types of Goop 
thread lubricants that prevent gall- 
ing Socket-weld fitt Swagelok 
to-butt and socket-weld fittings in steel 


Sulkhead adapte: 415, 414 


Cuno Engineering Corp., Meriden 


Conn. Products suitable for primary 
system cleanup and/or resin retention 
Poro-Klean, a corrosion-resistant sin 
tered-metal filter; Flo-Klean, a wire 
wrapped filter using continuous back 
a felted 


throwaway micronic filter; and Auto 


flush cleaning; Micro-Klean 
Klean, an edge-type disk filter us 


ing manual or automatic in-service 
cleaning 128 

Daystrom, Inc., Nuclear 
Elizabeth, N. J 


and medical types nuclear 


Products 
Division Research 
reactors 
Complete line of reactor-control in 
strumentation for all types of nuclear 
Miniaturized and 


reactors transis 


torized reactor-control instruments 
Standard and custom-built components 
or consoles for experimental control 
Reactor 


spectrometers ind @ 


systems simulators, neutron 
sociated equip 
ment for nuclear research Research 
and developmental facilitye for spe 
cialized problems aL 

DeVry Technical Institute, Chicago 
Ill. Practical re 


training in 


lential and home 
Specialized 
programs to prep technicians to 
operate and electronic in 
struments use nuclear field 
Basic preparation fe idy and opera 


tion of radiation letector counters 


scalers, count-rate meter et | 
perienced counselor Lo advise on special 
training programs for picked personne! 
without interfering with their regular 
employment 09) 

Edward Valves, Inc., Kast Chicago 
Ind Specialized i for the nu 
clear industs 


Edlow 
Isotope sl 


; 


Lead ; ol 0 


lead hot cell comp ti yf 
Electronic Associates, Long Branch 
N. dé PACE a 


tems and their ociated 


og computing 
output 
equipment 147, 348 
Encyclopaedia Britannica, Chicago 
Ill. Eneyclopaed Britannica and 
Britannica Researc! 157 
Farnsworth Electronics Co., Fort 
Wayne, Ind 4 
Flanders Mill, Kk 
Air filters of extre 


used by atomic energ 


) 
, 


erhead, N. Y., 


weLy high eflicienc y, 


} 


installations for 


the removal of i tive particles in 


Wherever human hands are threat 
ened, you will find a place for the 
General Mills Mechanical Arm, 
It performs with uncanny preci 
sion and strength in radio-active 
tox itmos 


areas, chemically 


pheres and explosive installations 


make 


the Mechanical Arm an extension 


Fully-coordinated control 
of the operator's own hand — with 
a greater range of movement and 


more power than any human! 


Send nou 
for illustrated booklet 
on the 
Mechanical Arm 





MECHANICAL DIVISION 


or General Mills 


Write Dept. N9, 1620 Central Avenue 
Minneapolis 13, Minnesota 


157 





careers in peaceful 


applications of atomic energy 


REACTOR ENGINEERS 
Education: B.S. or M.S. in Engineering 
Experience: 2 or more years of practical Reactor 
Design 
Duties: Engineering of overall reactor installations 


with emphasis on the mechanical and 
thermo design 


REACTOR SHIELDING ENGINEERS 
Education: B.S. or M.S. in Engineering, Physics, 
or Mathematics 
Experience: Minimum of one year of practical 
reactor shielding analysis 
Duties: Analysis of neutron and gamma-ray distri 
bution and shielding for nuclear reactor systems. 


NUCLEAR ENGINEERS 
Education; B.S., M.S., or Ph.D. in Engineering 
or Physics 


« 


Experience: 0 to 5 years of practical nuclear 
analysis. 


Duties; Analysis of critical mass optimum cell 
dimensions, flux distributions, control rod worth, 
and temperature coefficients for reactors. 


SYSTEMS ENGINEERS 
Education: B.S., M.S., or Ph.D. in Electrical 
Engineering 
L rperience: 0 to 5 years experience in control and 
systems analysis. Nuclear background desirable 
but not necessary 
Duties: Analysis of reactor instrumentation and 
control systems, using digital and 
analog computers 


—[—. ATOMICS 
CAT ) INTERNATIONAL 
CONTACT: Mr. G. W. Newton, Personnel Office, 


Dept. N , 21600 Vanowen St., Canoga Park, California 


in Suburban San Fernando Valiey, 
Los Angeles 


submicron range Filters in tw 
types, organic and inorganic, and in 
various sizes of each ty pe 30-5000 cim 
at l-in. water gage pressure drop 
Efficiencies for all filters are 99.95% 
on O.4-micron smoke 310 
Florida Development Commission, 
thassee, Fla Agen ot Stats 
da established b legislature t 
t industnal prospects in seeking 
locations, making contacts, et bac 
tual and statistical data on commun 
ties of the state, market studies at 
inalyses and coordination of researc! 
wtivities pertinent to development 
Internal improvement operation fo 
vivancement of physical need 
growing area 
Ford Instrument Co., Long Island 
t eS Closed-cycle gas-cooled 
eactor, Sth reactor type, for land-base 
power, and for ship propulsion Ie 
wtor control and instrumentation 
tems and control components Mode! 
of a CCGCR ship-propulsion system | 
vn 130. 134] 
Foster Wheeler Corp., New York 
N y Design for a single-regior 
wueous homogeneous power reactor 
exhibited in a scene-in-action ’ «i 
pla Design and construction of nu 
clear power reactors for land and ship 
installation swimming-pool-type — re 
search reacto! components tor & ( 
actor systems 
General Regulator Corporation: con 


trol-rod actuator (05, 40k 


cauani ELECTARIS 
LABORATORY BOUIPMENT 


“90 


Display of remote-handling equipment 
General Electric, Atomic Power Equip 
ment Division 

General Electric Co., Schenectad 
N. } Compan role in the peace 
time atomic energ field Vode 
the atomic generating plant that G. | 
will build for the Commonwealth 
Edison Co., a simulated-action 
of the G. I dual-cyecle boiling 
reactor—heart of the Common 


edison plant and a model ol 
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(i-l 12.5-Mw 
water reactor (212-217, 312-317 

General Mills, Mechanical Division 
Minneapolis, Minn 


1 remote-handling mechanism capable 


single-cycle boiling- 


Mechanical arm, 


idling delicate glassware or heavy 
750 |b 


equip- 


ery weighing up to 
Specialized electromechanical 
ment installations 
Researc|] (1458. 149) 
General Precision Laboratory, Inc., 
Pleasantville, N. ¥ Industrial 


nstitutional 


atomic-energy 


and 
closed-circuit television 


equipment including cameras, control 


monitors, remote con 
ystems (146, 147) 
Akron 


-and- 


init vitchers 


trol, projection s 
Goodyear Aircraft Corp., 
GEDA A-14 


plant simulator 


nuclear-reactor 
as described in 
Report No 


computing equip 


ir_—s Engineering 
\ 14 analog 
lapted for industry 


ment ac nuclear 


ipphication (447 448) 
Massillon, O 


superheaters 


Griscom-Russell Co., 


Steal generators and 


heat supplied by reactor coolant or 


irculating-fuel systems) ; inter 


mediate heat exchangers to transfe! 


heat from reactor coolant to secondary 


fluid; gas-turbine air heaters (heat sup 


plied by 
culating fuel sy 


reactor coolant or reactor cir- 
stem); regenerators for 


nuclear-powered gas turbines; unusual 
designs for special heat transfer prob- 
(146, 147 
Hamner Electronics Co., Princeton, 


\ ] 


lem 


Vari-Flex modular chassis, regu- 
lated 1Oow-V 
urv-switk hy 


oltage power supplies; mer- 


pulser; sealer; nonoverload 
implifier; photomultiplier preamplifier; 
single- 

(345) 
Milwaukee 


combustion 


voltage supply ; 


hanne ] 

Hevi-Duty Electric Co., 
W Hevi-Duty muffle 
rucible molybdenum fur 


laboratory use 


high power 


analyzer 


tubs and 


aces for available in 

with 
3000° F 
salt-bath 


ind other special furnaces for industrial 


wile range of! sizes operating 


temp Large! 


ratures up to 


x wuum atmosphere 


heat treating and production applica 


tions designed to meet particular 


equirements Dry-type transformers 


n to 2000 kva 


constant-current regu- 


itors used in obtaining metals for 


eactor (427 


High Voltage Engineering Corp., 
Cam Mass. Van de Graaff par- 


vecelerators and microwave linear 


bridge 
ticle 
wecelerators for production of radia- 
sterilization and 
Facility 
to industry for 

Accelerators 


precise research tools in nuclear 


tion energy used in 


chemical research 


ailable 


purposes 


ipphed 
radiation ay 
experimental! 


ised a 
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for 
REMOTE 
OBSERVATION 
and PHOTOGRAPHY 


a typical solution 
to problems involving 


¢ RADIATION 
¢ HEAT 

® PRESSURE 

e TOXIC GAS 


A Kollmorgen Periscope may be 
the answer to your remote viewing 
and control problem. In most cases a 
scope of standard design and con- 
struction will meet the requirements. 
Where engineering is necessary, we 
are fully equipped to handle any de- 
sign or engineering problems. 

if you have a project calling for an 
industrial type periscope or for any 
precision optical system, check with 
Kollmorgen. For nearly half a century, 
we have designed, developed and 
manufactured precision optical prod- 
ucts including Naval Periscopes, Fire 
Control Devices, Projection Lenses and 
Novigational Instruments for industry 
and for the Armed Services 


check these advantages 


True Color 
Sharp Definition and Clarity 
Completely Reliable 
No Operating Cost 
Low Maintenance Cost 
Photo Accessories Available 
Selective Magnification 

Send for Bulletin 301. 


KOLCNORGEN fa) 


CORPORATION 


Northampton, Massachusetts 





“LINDE” M.S.C. rare gases are the purest obtainable °°"), svevoleee 


Trade-Mark 
rrapt 11,1] 


il Tracdiog 


Holmes & Narver, Inc., Los Angeles 
Technical reports on shielding 
7 ist efiects: ser es of engineers 

. 
rienced in this field for application 
¢ Helium °¢ Argon ed in application 
roblems of peacetime and industrial 


* Neon * Krypton | astallations 19 
os Xenon § lonics, Inc., Cambridge, Mas 


Vlodel electrolytic reduction precipita 

ell for the production of green 

UF, Slides showing role of cell 

improved process for preparing 

LINDE rare gases are produced under continuous mass spectrometer mum ‘eed materiols from ore 
or reprocessed fuel Materia! 

control to assure you of gases of known purity and consistently high quality... work of nuclear department in 


They are stocked at convenient locations throughout the country in glass ical technology, reactor-coolant 


bulbs and steel cylinders. Linpg, the world’s largest producer of gases from ication, ion exchange, and trace 


7 | radiochemical analysis 
the atmosphere, offers the services of its technicians and engineers to all 
Jarrell-Ash Co., Newtonville, Mass 
; : : pectrographi equipment consisting of 
Write for the booklet, ‘‘LinpeE Rare Gases’’ which contains information ):,)_ 0, lution. high-disnersion ‘ 
ig 40) 0 iv dispersi sper 
on the physical, chemical, and electrical properties of these gases. trograph; multiple-discharge sample 


tation soures onsole-compara 


of its customers on their rare gas problems 


crophotometer for interpolation 


Linde Air Products Company ind reading of spectrograms; uranium 


fu meter for quantimetric anal ol 
ranium; Hilger Microfocus X-ray unit 


Ufllraction anal 158, Lb9 


A Division of Union Carbide and Carbon Corporation 
3O East 42nd Street wuCC New York 17, N 

The term “Linde” is a registered trade-mark of Union Carbide and Carbon Corporation 
Jordan Electronics, Inc., Alhambra 

Cal Model RAMS-11 for radiation 

monitoring utilizing all a-c circuitr 

monitoring up to 20 remot tations 

nt applications \ Irom one control unit logarithm 


many differe 


nl 56 decades per range 


portable radiation-measuring 


x re | W IRE struments for detection of alpha, 
El troplate , or gamma; dosimeters dosimeter 
ec rey y-ray spectrometers L265) 

O. G. Kelley & Co., Dorchester 

More and more people are turning to Ma Special equipment to furnish 


us for electroplated wire. We electro- ‘ho laboratoris with protection 
plate by continuous methods a wide through installation of ra 


variety of wire in a range of diameters ypping barriers such as lead shielding 
from .035” to the smallest available. for walls, lead bricks, lead contain 
In our laboratory, Tungsten wire as 1d vaults, isotope vaults, casi 
small as .00015” has been electro- lead-filled doors, lead observation 
plated with Gold... New applications 

for electroplated wires on different 

base materials are being developed 


from time to time... 


Your inquiry is invited. Consult our 
staff, without obligation, about 
your specific wire problems. 


Specialists in the Unusual 


SIGMUND COHN MFG. CO., INC. Heaviest piece of clad steel ever rolled 


121 SO. COLUMBUS AVE., MOUNT VERNON, N.Y is for Duquesne’s Shippingport reactor 
Lukens Steel Co 
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ray lead glass, lead valves 
stainless-steel hoods and 

es of stainless-steel process 

122 

Walter Kidde Nuclear Labora- 
tories, G:rarden Cit N. ¥ Compre 
onsulting service to the 

‘sign of reactors 

iquid-metal sys 

waste handling 

surveys, review 

studies, model 

perimental facilities for 

ting, hydraulic and heat 

s corrosion = studies 
fission-product appli 

119 

Knapp Mills, Long Island City 
y Use of lead and lead-clad 

t hielding against the escape 
ma radiation. Information on 
ich as shipping containers 

lling facilities, shielding for 
rd reactor et Newly in 

ted Raysist shielding log 41 
Kollmorgen Optical Corp., North 
impton, Mass. Industrial periscopes 
il Dor nes for remote observation 
and tograph 335 
Leeds & Northrup Co., Philadel- 
P Model power-reactor genera 
tation, model of boiling-wate 
ising an electronic nuclear 
iulator working model of a 
iter-reactor core and a simu 
team-turbine generator Nu- 
team, and load-frequency con 

tem howing ‘‘on-the-line”’ 

nee 03-205 , 8308-806 

M. Lennard Co., Brooklyn, N. ¥ 
boxes, fume hoods 

dry boxes and 

iterial WO4 

Linde Air Products Co., New York 
\ Linde MSC rare gasses; helium 
irgon, krypton, and xenon and 

rity diatomic gasses, with em 
properties that make these 

iable in nuclear processes 

of Cascade and Driox bulk 

e units (114-118 
Lindsay Chemical Co., West Chi 
l Rare earth and thorium 
produced by both classical 
change-purification methods 

inge column shown in opera 

Rare earth salts ranging from 

il mixtures to extremely high 
thorium salts in commercial 

tor grades WP 
Lukens Steel Co., Coatesville, Pa 
lad teels offering high Col 

id oxidation resist 

‘avy-gage stainless 


high-pressure piping 
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New 
Air 
Particle 
Monitor 


from 


ANTON 


..Where Precision Counts 


Anton’s monitor enables continuous, unattended recording of airborne 
alpha, beta or gamma radiation with sensitivity never before available in 
instruments of this type. The monitor, ideal for reactor, fuel processing and 
hot lab installations, can operate at gamma background as high as 10 mr /hr. 
The unit has a sensitivity range of 8 x 10-'°we /cc to 8 x 10-"uec /cc as calibrated 
with Na?‘, and incorporates visible and audible, immediate or remote alarms 
adjustable over the operating range. Built-in calibrated source insures 
accuracy and performance of the instrument's detector and related circuitry. 
Special circuit failure indicator check switch connects the panel meter to 
key circuit points for easy trouble shooting. Anton monitoring instruments 
and systems include the latest developments resulting from fundamental 
research work on system production for reactor facilities and navai nuclear- 
powered vessels. 


Anton’s monitor is available either as a cart-mounted mobile unit or rack- 
mounted for use as a fixed station, Mobile unit, MODEL 232, is set on a 
welded, reinforced steel cart; MODEL 233 has all equipment mounted in a 
19-inch relay rack. (Request Bulletins 232, 233) 


TECHNICAL DATA 


Precision Better than 1% of full scale meter deflection 
Stability Better than 0.5% of full scale meter deflection 
Filter paper advance . Continuous: at 42 inch/hour 

Manual (when necessary): by external control knob 
Pulse discriminator .. . Rejects small ‘‘noise’’ pulses 
Air pump Positive displacement, oil-less, 

requires no lubrication 
Recorder 12 inch chart, speed adjustable from 

Ye to 8 inches per hour 
Power Nominal 117 v, 60 c.p.s. 
Weight Net 450 Ibs. 

Shipping 500 Ibs. 


TRAILER-MOUNTED SURVEY LABORATORIES 


This monitor is incorporated in the new Anton mobile radiological labora- 
tory trailers which contain complete field equipment for reactor site survey 
teams, fire fighting, police and civilian defense forces. (Request Bulletin TM) 


Anton also manufactures a full line of tubes and instruments for research, 
medical and industrial counting applications. (Request Bulletin 4P) 


Please visit Anton in Booth 100 at the 1956 Trade Fair of thet Atomica industry 


ANTON ELECTRONIE LABORATORIES, IN 


A subsidiary of U.S. Hoffman Machinery Corporation 


1226 FLUSHING AVE,, BROOKLYN 37, N.Y 











YOURS 
for 
the 

ASKING 


A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on how to read more profitably. Write for the 
“WHY and HOW booklet."’ 


McGraw-Hill Publishing Company, Room 2710, 330 West 
42nd St., New York 36, N. Y. 








n reactor systems; clad steel plates for 
heat exchangers and pressure vessels 
vith a vanety of backing steels to 
meet high-pressure, high-temperature 


conditions 256 Ze) 


Mallinckrodt Chemical Works, Spe 
ial Metals Division, St. Louis, Mo 
Uranium dioxide, produced from ura- 
nium hexafluoride withdrawn from a 
yaseous-diffusion cascade A ceramiu 
type oxide for use n fabrication of 
high-density fuel-element pellets Also 

dense high-fired oxide for use in 
fabricating ceramet matrix-type fuel 
elements Uranium compounds of de 
rrees of enrichment from normal to top 
product grad other uranium com 


pounds I24 


Glenn L. Martin Co., Nuclear Div 
ion, Baltimore, Md Package power 
reactor with design capabilities of 500 
to 5000 kw Complete plant shippable 
in seven structural pods, used as 
permanent housing at site, requiring 
only days to put into operation It is 
designed to operate in climatic condi 
tions ranging from arid to humid, from 
the tropics to the Arcti 235 


Massachusetts Department of Com- 
merce, Boston, Mass Nuclear in 
stallations, actual and potential in 
and around Massachusetts. Maps and 
photographs showing educational, cul 
tural and transportation advantages; a 
pictorial representation of the state's 
major research facilities following 


theme of ‘climate of creativity.”’ s21 


McGraw-Hill Book Co., New York 
N. ¥ lechnical books covering al 
ispects of the nuclear industry, in- 
cluding the new Progress in Nuclear 
Knergy Series, six USAEC titles, the 
MeGraw-Hill serie n Nuclear ing 
neering, as well as the complete Na 
tional Nuclear Knergy Series Leading 
new books on chemical engineering 


ph ( and mathematics 120 


Metals & Controls Corp., Nuclea: 
Miuets Division Attleboro, Ma 


Salt bath and hot-rolling mill for fabrica- 
tion of uranium and alloy plates. Metals 
and Controls Corp. 
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] | 
ind fuel-element com- 


Complete facilities for fab- new: 


enriched and normal ura- 


um, zirconium and alloys 
ie. ‘weds ian del JORDAN 


sembles uranium oxide- Pe 
mbinations and special shapes af 
ng One cuppNeny eyep Remote Area Monitoring System 
ttlable for rolling bonding 
forging, slitting, are melting FILLS YOUR RADIATION MONITORING NEEDS 


meiting, et 322, 3238 


Michigan Chemical Corp., Saint Ruggedized .. . Stabilized ... with Improved Reliability 
lick Chemical products for 

ndustr (421 Simplified operation @ 

Mine Safety Appliances Co., Pitts Reduced maintenance and installation costs @ 

Pa Ultra-Aire space filter AC circuit, 110V, GO0cy (no batteries) © 


th-temperature model; filte: Monitors up to 20 channels from ONE contro! unit @ 


<t-Flo air sampler; Dustfoe All features of RAMS I and its accessories combined ine 


respirator; Comfo ultra integrated station units 


Each station unit panel contains all indicators and @ 
controls for that channel 


~ ine 
te espirato! (402, 453) 


Minneapolis-Honeywell Regulator Chambers can be located up to 2 miles from the control @ 
Co., Industrial Division, Philadelphia unit (without secondary amplification) 
Pa nuclear reactor simulator Start with one control unit and one station unit panel © 

1utomatic startup, useful for and expand system as required 
ind demonstration. Includes 
fied safety amplifier using relays 
tiate complete, fast break, com- 32 
e-N and period amplifier, les types of standard plug-in 
rate meter, low-level period station units are available 
fier, and automatic three-mode from stock 
tion controller Electronik 
ith special charts and scales 


ies ke vel, flux-density and period 4 BASIC STATION UNITS: i station 


ng (104) 
, NON. INDICATING PANELS 
National Carbon Co., New York iced moter én etateel con pen 


\ 


} High-purity graphite for use in INDICATING METER as wEEDEO 
t nuclear graphite used as (For continuous monitoring 


reflector shield, thermal] METER RELAY 
graphite molds and crucibles To actuate alarm circuits) 


cessing methods, (114-118 INDICATING METER RELAY 
(To actuate alarms and moni 
tor continuously 


ead 
i 


EACH of the 4 basic station units is available with choice of: : 


l or 2 rang of 3 logarithmic decades each 
providing 1: 1,000 range without switching 
Accuracy equal for any level 


Remote calibration check source to verify 


accuracy at any time 


Small: (CG-1) Chamber for high radiation intensity 
Ome / he ~ 100,000r/ her) and uj Large: (CGS 
wmber for fast response at low levels (Below 1Omr 


tock plug-in unit fer simple modification t atisty 


changing requirement 
Monitors up to 20 channels from ONE control unit 
vatlable in any number of station units desired (1-20 


All station units are provided with output to operate 
10 mv. potentiometer recorder 


REPRESENTATIVES IN PRINCIPAL CITIES ee Se oe 


t the 
Trade fair of the 
for informative | and complete technical data, write Atomic industry 
oot 2478 
age, ti 


Furnace for vacuum melting, casting, heat 
treating of nuclear metals. National Re 
search Corporation (DEPT. N-2) 3025 W. MISSION RO. ALHAMBRA, CALIF 


Livy, wee 
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Fast Neutron 
Survey Meter 





Health Hazard Protection 


© Excellent response at low 
flow levels 

© 3 ranges: 0-7.5 mrem/hr, 0-75 
mrem/hr, 0-750 mrem/hr 


© Good gamma discrimination 
© Non-directional sensitivity 


© Line operated & portable models 


Designed for health protection in areas 
where fast neutrons 
Egg-Head measures any 
single moment and provides meter read 
ings in terms of hourly dosage. A phone 
jack is also provided for audible de 
tection. 


are the 


radiation at 


present, 


Three Medels Are Available: 
Model E-1 


Model E-1A 
Model EP 


line operated laboratory 
monitor 


$605. 
$595. 


lightweight battery operated 
laboratory monitor 


lightweight battery operated 
portabie monitor 


$595 











For literature 
and detailed 
specifications. 
write: 


Dep't. A.? 


TRadac we 


475 Washington St., Newark 2, N. J. 





164 


lead Co., New York 
y Shielding materials and meth 


National 


ods 


concrete 


including lead in various forms 


with barite 
Metals 


construction and operation 


densified mag 


netite, and lead. for reactor 


106 


106 


National Research Corp., Cam 


Mass 


furnaces used in melting 


bridge Equipment vacuum 


casting, and 
heat treating nuclear metals and allo 

acuum components: gas ballast pumps 
diffusion pumps, valves, and gages 
Materials: NRC Metals Corporation 
reactor-grade zirconium and zirconium 


chemicals Research: proce metal 


lurgical facilities for melting, casting 


heat treating, coating: physical metal 


lurgical test facilities 

Newport News Shipbuilding & Dry 
dock Co., Newport News, Va Model 
ot 5 Mw homogeneous reactor 
of 


alloy 


SIA Ia 


core vessel reactor is all-welded 


zirconium panels of weld and 


test samples of zirconium. Conceptual 
model of cargo ship powered by pres 
urized water reactor similar to Nauti 


101, 102 


j 


lus installation. 


Nuclear Development Corp. of 
White Plains, N. Y Re 
development, and engineering 


field 


components 


America, 
eure h 
n the 


nuclear specializing in 


reactors and lesearch 


ind engineering laboratories, comput 
ng center, and nuclear experiment sta 
tion containing a critical facility and 
hot Reactor 


controlled-environment 


laboratory model, nu- 


clear capsule 


liquid-metal-level indicator 342 


Nuclear Metals, 
Vass Research 


specializing in 


Inc., Cambridge 


and cle velopment 
materials 


beryl! 


cermets 


reactor 


iranium, thorium, zirconium 


| 
Hui 


Pulls 


tor 


alloys oxides nad 


equipped metallurgical labora 


foundry; metallographic, analyti 
cal, radiation damage corrosion testing 
and 


100 


luding 


metal-working facilities in¢ 
SOO 1000-ton extrusion presse 


Specialists in melting, casting, extrusion 


ind coldfinishing operation pO0 
Nucitonics, N. Y., N. ¥ 193 


Pergamon Press, New York, N. ¥ 
International research journals such as 
the Journal of Applied Radiation and 
the \ uclear 


the fields of 


/ sotopes ind Journal of 


Knerqy ind hooks inh 


mence and technolog,s the Progress 


based on the 
Pe wetul L we 
Ir ter! 


in Nuc lear | nergy 


Series 
f;eneva Conference on 
f Atomic Energy the 
Monographs 


Serie of 


et 


energy 


Pittsburgh Piping & Equipment Co., 


Pittsburgh Pa Fabricated 


piping 








Now in Use 
in Thousands of Labs! 


PROPIPETTE 


the safe accurate Pipette Filler for Iso- 
topes, Cyanides, Acids, Bacteria and Other 
Dangerous Solutions 
This amazing new instrument is now stand 
ard equipment in government, medical and 
industrial laboratories throughout the na 
tion, Offers more precise measurement (to 
0.01 cc), more complete control, and 
avoids all the risks of mouth pipetting 
Holds set level indefinitely, fits any pipette, 
operates easily with one hand. Order a 
supply of PROPIPETTES now, $6.90 each 


INSTRUMENTATION ASSOC. 
17 West 60th Street, New York 23, Dept. P. 5 
Circle 5-559) 


Send for current list of new scientific 
instruments 











HINETICS wenoouces. 


NEW SERVICE TO INDUSTRY 

Vacuum Brazing produces 
that are 
completely void free even over 
large Superior 
purging, wetting and flow char- 
acteristics under vacuum virtu- 
ally eliminate rejects. Complex 
multiple assemblies can be suc- 
cessfully brazed in a single oper- 
ation. 

Degassing both the 
parent metals and brazing mate- 
rial. This results in a stronger, 
more ductile bond. 


KINETICS VACUUM BRAZING SERVICE IS 

AVAILABLE FOR CONTRACT OR EXPER- 

IMENTAL WORK. WRITE FOR MORE 
INFORMATION. 


AINE TICS corporation 
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homogeneous bonds 


surface areas. 


purifies 








essels, and related equipment 

energy installations and 

wer stations; process piping 
stainless-steel piping for 

nergy installations 132,133 
Quartermaster Food & Container 
Institute for the Armed Forces, Chi- 
I asential objectives in ex 
mmercial applications of the 
reservation ol foods Po- 
radiation sources; examples 
wliated at different levels; 

of radiation; idealized 
iiation-preservation pro- 

act ne (142-144) 
Radiation Applications, Inc., New 
\ Physicists, engineers 
geneticists, biologists and 

ins to assist in the ex 

ind development of applica 

ition to commercial prod 

rocesses; consultation and 

ervices; Radiation Applica- 

ntl technical review. (441 
Radiation Counter Laboratories, 
| 256-channel magnetic- 

nem pulse-height analyzer; reactor 
ont tems (351) 
Republic Steel Corp., Cleveland, O 
ndu Stainless Steel used in struc 
| equipment for research and 

tion of atomic energy and radio 

tope in laboratory equip 

itomic powel! plant heat ex 

ind equipment for reactors 

c energy components Tita 

in appleations requiring 

ngth, low weight, and excel- 
(220-22? 


ent osion resistance ) 


Robertshaw-Fulton Controls Com- 
pany, Fulton-Sylphon Division, Knox 
é Tenn. Temperature controls 
bellows, bellows as 
re 
Scientific American, New York 
." Scientific American magazine 
ibleations of interest to 
itomic energy 142 
Superior Tube Co., Norristown, Pa 
ples in 63 standard and 60 

ses in size range .O10 
ind certain analyses up to 
ght walls; tubing made 
reactive metals, zirconium 
illovs; fabricated com 
cle reactors from Nu 
lucts Division 440 
ynia «Electric Products, Inc., 
nerg Division, Bayside 
tration and development 
ind reactor compo 
wlerators and control 
iy of fuel elements 
rods and three-dimensional 


i graphite-moderated reactor 
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(above) Nuclear-Chicago scintillation 
detector is lowered into water for trac- 
ing the radioactive sewage effluent at 
varied depths over a 25 square mile 
area. (right) Gamma-ray spectrometer 
system, ratemeter and recorder on 
laboratory ship measure and chart 
traces of radioactive scandium during 
36-hour period of experiment. 


RADIOACTIVITY HELPS PREVENT BEACH 
POLLUTION FROM SEWAGE EFFLUENT 


In a unique experiment just completed in Santa Monica Bay, Cali- 
fornia, radioactive isotopes were successfully used to trace the dis- 
persion of sewage effluent in ocean waters. The results are helping 
to establish proper design procedures to insure against beach pollu- 
tion in a current expansion of the Los Angeles sewage system 

The tracer experiment was a joint project of Hyperion Engineers, 
Nuclear Science and Engineering Corporation and the Hancock 
Foundation of the University of Southern California. Twenty curies 
of scandium-46 were mixed with sewage effluent and discharged 
into the sea. Scientists aboard a laboratory ship then took radio 
active measurements over a wide area to determine dilution rate 
and direction of diffusion. 

Since this was a ‘‘one-shot’”’ experiment, the dependability and 
overall sensitivity of the equipment were extremely important. The 
instruments chosen, including the DS5-3 scintillation detector, 1810 
gamma-ray spectrometer, 181 scaler and 1620 ratemeter were stand- 
ard Nuclear-Chicago catalog items. 


nuclear: chicago 


NUCLEAR INSTRUMENT AND CHEMICAL CORPORATION 
235 West Erie Street, Chicago 10, Illinois 
LEADERS IN MAKING RADIOACTIVITY COUNT 








HIGH VOLTAGE 
AS STABLE AS BATTERIES 


N-401 Regulated High Voltage Supply 


-++ for Scintillation Spectroscopy * Proportional Counters 
General Laboratory Use 


@ RANGE; 500-1800 volts continuous 
5 MA, neg. or pos 


The N-40! represents « new concept 
in power supply circuitry—a 
NOISE & RIPPLE: less thon 1 MV RMS development providing stability 
STABILITY against line changes, hitherto available only in batteries. 
3 PPM per volt at 1000V The reference elements have « sta- 


oF bility of better then 10 PPM per 
© OUTPUT IMPEDANCE: 2.5 ohms hour. Any desired voltage can be se- 
REGULATION: 2.5 PPM per MA lected to better than 0.3 volt over the 
‘ at 1000V entire range. 
TRANSIENT RECOVERY TIME: Price $455.00 FOB Princeton 
80 microseconds (subject to change) 
Send for literature 


Hamner Electronics Co.. Ine. 
P.O. BOX 531, PRINCETON, WN.J. « PEnnington 7-1176 


send for the 
most widely used 


ELECTRONIC SUPPLY GUIDE 


ALLIED’S 


COMPLETE 356-PAGE 


1957 CATALOG 


We specialize in f ‘ 
Electronic your buying guide 


Equipment Supply to the world’s largest stocks of 
for Research, 
Development, ELECTRONIC SUPPLIES FOR INDUSTRY 
Maintenance implify and speed your purchasing of electronic 
and Production upplies and equipment: send your orders to ALLIED 
the reliable one-supply-source for all your electron 


COMPLETE EXPERT le We 


needs make fastest shipment from the world large 
INDUSTRIAL SERVICE tocks of electron tubes (all types and makes 
tranasiastora, ts 


parts (transformers, capacitors, controls, et and 


application. Our expert Industrial supply service 
saves you time, money and effort. Send today for your 


One complete rree copy of the 1957 aLtiigp Catalog— your complet 
dependable source Buying Guide to quality Electroniv Suppl 6 for 

for Everything 

in Electronics 


Industrial and Broadcast use 


ALLIED RADIO 


100 N. Western Ave., Dept. 57-J-6 Send for 
FREE 


Chicago 80, Iilinois 
1). Cotaleg 





Our 36th Year 


t instruments audio equipment electron 


accesRBOrit everything for industrial and communications 


iiustrating various 


ments and control rods 109, 110 


Technical Associates, Burbank, ( 
Instrumentation for nuclear researc! 
personne! monitor Scalers 
tion-survey mete Cutie Pi ind 

Juno lead shields and accessories 

Ml, scintillation counters; absorber 
et film-badge service ionization 
chambers, chemical dosimeters 12] 

Union Carbide Nuclear Co., New 
York, N. Y tole 


nuclear field; samples of uranium ores 


f organization in 


and concentrates three-dimensional 
models of power and research reactors 
showing of ‘The Petrified Rive 
motion picture produced with 
S. Bureau of Mine 114-118 
United Nations, United Nations 
N. ¥ Sixteen olumes of Proceed 
ings of the International Conference on 
Peaceful Uses of Atomic Energy held 
in Geneva, August, 1955, distributed in 
S. by Columbia Universit 
4 definitive and unabridged 
serving as standard text and 
basic documentation on the subject; S- 
nel pictorial display on the inte 


! ; 
onal ato! 129, dz A 


U. S. Atomic Energy Commission, 
Washington, D. ¢ Publications and 
‘ wes tor indust 164 

United States Dept. of Commerce, 
Wa hington 1) 


Ovttiee 


oni il ol Standard 
ind development 
Including 
X-ra i! 
NBS publica 
S. Hoffman 
eu! }) ol 
neumats 
indling 
U. S. Radium Corp., Mor 
J. Recent advances in 


manent! Cue 


Pion 


ndustrial 


ind thickme NM 
Universal Atomics Corp., N« 
\ T ransistorized electron 


power supple up to OO itt 
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j 


ind; any practical combina- 
ltage and current from inputs 
‘ata | WASTE DISPOSAL 

1", deliver 2000 volts from 


nput. Transistorized cir- 


ices, nucleonic equipment for RADIOACTIVE © Flammable Materials 
way se , —<- © Explosives © Contaminated Equipment 
tion consulting services 4,20) : . ‘ 7 
am ® Pyrophoric Materials ® Toxic Materials 
Victoreen Instrument Co., Cleveland : ; 
Reactor instrumentation, radia ® Poisonous Gases ® Acids and Caustics 


nitoring instruments and do 
laborato and ld 8 ’ 
Bagger sl age ging COMPLETE SEA DISPOSAL 
Mnenu nHedadicu a-Th aose-con 
truments, electronic compo- Serving the U.S. Since 1946 
neluding sealed glass resistors 
orona-regulator tubes (302 


Vere Comp, of Amoden: Sow Vouk Authorized by All Necessary . 
Y. Services in atomic energy Federal, State and Local Authorities 


ning milling processing, and 
uranium through engineering 
CALL OR WRITE 
nstruction of nuclear facilities 

and development; thorium 


onazite; rare earths and heavy, 


i refining and recovery ol ~ 
tals; facilities operation; air rossroads 
mponents; high intensity are 
(450, 441 
MARINE DISPOSAL CORPORATION 
26T. WHARF, BOSTON, MASS 


LAfayette 3-4908 











SET NEW STANDARDS OF ACCURACY, STABILITY, RESPONSE 


MODEL LV-1 @ Easy To Read Scales 
@ Unusually Long Life 
@ Matched Gauge Tubes 
@ No Ovutgassing Or System 


taminati 
Simulated-action homogeneous-reactor Contamination 


power-plant model W estinghouse NEW MODEL LV-1 M , 
° ca ive ' ') Mie 


cron Hg. Single meter; large 4 cale indi 


Westinghouse Electric Corp., Pitts 


I Models of first industry 


cates vacuum directly without adjustment 
Internal voltage regulator takes care of fue 
etor for testing tuations in line voltage Ideal for Industrial 
Installations. Also available in 0-1000 micron 


aan een MODEL GV-3 VACUUM GAUGE 204 91-20 mm Hy. ranges 


plant compo (Shown at right with optional 5-posi 
; tion switching attachment) Range 
from 0-1000 microns Hg. Manual cur 
nuclear fue rent set and additional milliampere 
scale allow adjustment for use in 


iteriais and 


iding hermetically 


monitoring 
presence of gases other than air, for 


july ! pAP- 400 leak detection, and for specialized 
C. H. Wheeler Mfg. Co., Philadel laboratory use 
Puy 


ylandiess valves Evaluation by Users 


PROVES SUPERIORITY 


of Hastings Gauges 
write 


HASTINGS-RAYDIST incorrorareo 


HAMPTON 14. VIRGINIA 
PHONE 3-653) 
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SERVES 


the 


ATOMIC INDUSTRY 





Good nuclear reactor deve lopme nt 
requires such an array of scientifi 
talent that few reactor builders or 
processors of nuclear materials 
find it convenient or profitable to 
employ all of the specialists re 

quired, Instead, they turn to a 
specialized research and develop 
ment firm to supple ment their 
own staff, 

In this way, lonics, Incorpo 
rated, operating under subcon 
tract, has contributed importantly 
to the research, design and de 
velopment of chemical systems 
incorporated in several existing 
reactors and nuclear processing 


plants. 


lonics’ specialties include 

* Reactor coolant purification 

¢ Preparation of uranium, thorium 
and zirconium intermediates and 
feed materials 
Reprocessing of nuclear fuels 
Radiochemical and trace analysis. 


Fission waste di sposal 


Few firms can match Lonics’ staff 
and facilities in the fields of ion 
exchange, ion transfer membrane 
technology, aqueous and solution 
chemistry, and chemical metal 
lurgy. 

For information on how Lonics 
can advance your nuclear research 
and development program write 


Department \M 


lonics, Incorporated 
152 Sixth Street 
Cambridge 42, Mass. 


See our exhibit on work in the nucteor field 
ot Booth 434, 1956 Atomic Trade Fair 








PRODUCTS AND MATERIALS 


Counting-Rate Meter 


New counting-rate meter (above 
Cabinet Slide 


hassis-Trak units permit quick serv- 


industrial use, capable 

cintillation counting, con 

lor analog interpretation f up 
‘ "OF fey Cc ‘ 

100,000 epm with 2% met ira la sete. Ose wis 


Switch 


ing of electronic components in re 
lel tilts freely 
A 


less than 2 ( resolution another locks in fixed positions 


elects the integrating time constant > 
it 2, 10, and 5O second Input 
Berkele 


Div Beckman Instruments, 2200 
Wright Ave 


issis-Trak Corp., 6252 Iona 


lanapoll Ind 
sensitivity is 0.25 volts 


tichmond 3, Cal 


Polyethylene Hoods 


Canopy-type hood and exhaust-duct- 
tem shown above are made en- 
Thick 


flanges are 44 in 


of black pol ethylene 


is 4 in 
American Agile Corp., 5461 Dunham 
Rad Maple He ghts () 


Filter Pumps 





Self-priming filter pumps for filtering 


corrosive solutions are available in 


Products Index 


two models handling from 50 to 300 


gpl Pumps are of stainless steel 
a os dogg ‘ — _— Laboratory Instruments and 
with neoprene impeller and high 

. Apporatus 


temperature lucite filter assemblies 


mounted on linen impregnated phe Circuit Components 
nolic panels and are coupled to a 
Piping Components 


totally enclosed 44 hp motor Sethco 
\i fg (‘o 70-78 Willoughby St 


Brooklyn 1, N. ¥ 


New Materials 


Radiation Detectors and 


Shielded syringes. Volumes of | Accessories 
10 em*® are available in syringes 
shielded with 44 in, of lead—4 hvl’s 
for radiogold.—Hamilton Co., 1134 


Whitley St., Whittier, Cal 


Literature Available 


Industry Notes 
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Announcing : 
hi The Library of 


McGraw-Hill PROGRESS IN 
Subscription NUCLEAR ENERGY 


aS Service for Under the Consulting Editorship of 


J. V. Dunworrn, C.B.E D. J. Hucues F. Perrin A M. WeInBERG 














Mc cas HILL 


Of vital interest is the vast amount of detailed tech As each volume comes from the press, it will be EDITORS OF 


nical information stemming from the Geneva Con- shipped automatically on approval to each subscriber SERIES 
ference To point up its meaning and usefulness to Such automat de live sures you of not missing an 


FR. Beuce (Oak Ridge 
( Bughes 4he 
u now being drawn from international sponsibilitie Ise it assures J Washingtos 
dinated and organized in The Library of receiving each lume well in advance of its general A. Charpie (Oe vh Ridge 


th mass of information on peaceful uses of nu of these im lumes in the press of other re 


vou as a subscriber of 


N distribution nereamat Saclay 
4 - Finniston (Harwell 
the hands of a staff of experts, this ma Each volume sent to you on 30 days’ approval Tisween (Herwell 

orrelated, critically revised, and edited to be If it meets you equirements and you decide to keep yueron (Saclay 

re lorowitz Saclay 

Howe (Downey, Calif 
t lrookhe 

t applications, the first volumes of the Library without affecting the special price you are entitled to Hughes (/ seven 

- furst (Harwell 


Nuclear Energy 


« to workers engaged in the sciences con it, you do so 4 » savings. If not, the volume is 
nuclear energy. In order to take account turnable—without interrupting your subscription and 


th papers presented at Geneva, since so much on any other volume you keep 1. Hyman (Arg 


material was declassified and given there for the J. Katz (Argonne 
You save $2.00 on the purchase price of cach volume ‘@r- ‘Oak Ridge 


you keep—a discount available only to subscribers to j Littler (Harwell 
Thus, among the eight books planned for release this Library service | F. Loutit (Harwell 


during the next few months are many that may R. Maxwell (London 
Frankly, we believe this Library subscription plan is S Mel y 
prove to be indispensable references for you cLain rgonne 
a modern, practical solution to the problem facing all { Menke (New York 
{ 


To bring them to you on as rapid a schedule as pos- men in your field-to keep up with these important Trocheris (Sacley 
sible, McGraw-Hill is initiating a unique, new sub new books ithout having to sacrifice valuable time EDITORIAL 


scription service. As a subscriber, you will receive each tracking down their publication ADVISORY 


book in the Library just as soon as it is published——to . 
check, consult, and examine for 30 days on approval Just fill in the Charter Subscriber's form below It 


authorizes us to ttomatically send you each volume in 
Then you either place it in your permanent library or . 


st time 


BOARD 
M. Benedict (M17 
Bennett (Schenectady) 
imiterdam 
The group of Charter Subscribers is now being pecihe number of books need be purchased, and you | P. Baxter (Sydney 

i 


the Library : oon as it is published You agrre ouly 
return it, as your judgment dictates } K 
to examine and it for SW days on approval No ( Bakker 


Bhabha (Hombay 
tretacher (Harwell 
H. Brynielwon (Stockholm) 
The first 8 volumes planned for subscribers are: , Combriden' well) 
Sir Claude Gibb (Newcastle) 
Series 1—PHYSICS AND MATHEMATICS Series 6—BIOLOGICAL SCIENCES J. Guevon (Pari 
R. Haletad (New York 


Summarizes results, and methods for their analysis, per Latest conclusions and techniques in radiation biology i Iu th (B kh P 
aworth rookhaven 
taining to properties of fissionable nuclei Includes animal and plant Important material on radiation in Me “de Hemetine Low sin 
de emptinne (Louvain) 
material on reactor physics, and involves techniques jury and protection, genetics, and tracer work yin Sir Ch ‘ i H Rid 
ied in planning experiments with reactors, 410 pp pp., probable price $12 ($10 to Subscribers) ty men 5 nme a edd 
i ; 4 \ J. Kats (Argonne 
$12 ($10 to Subscribers) h A is (Chath River 
“ he ‘ 
j 


— outit (Marwe 
Series 2—-REACTORS Series 7——MEDICAL SCIENCES ie ul 
Contains directly medical applications of radiation biol J. M. W. Milats (Utrecht 


S Ww Massey (London 
of review papers on present state of reactor ogy, with defait e chapters on reproduction, diagnosis 
Included are surveys of design and operating vathological research aad the sonnel ol dosage and p i he, har 
tx of important research reactors through —- in_all radiation situations, 480 pp probable ‘ Rande s (Kiel . mands 
rid, including the Soviet Union All power price $12 ($10 to Subscribers) : i ; ie 
mrams are mmmarized in individual review | otenham “ ry 
} pp., probable price $12 ($10 to Subscribers) ‘ W. E. Schoupp (Pittsburgh 
Series 8—THE ECONOMICS OF NUCLEAR POWER C. Starr (Downey, Calif 
Series 3——PROCESS CHEMISTRY p d j RK. Spence (Harwell) 


esents a go deal of very new material, some stil FP H. Spedding (Ames, lowe 
nethods used by maior countries Treats entire peculative Economics of research reactors is devel Philip Sporn ew York) 
cal processing field, including recovery and puri oped in relation to this country and other area and P. Scherrer Zurich 
of uranium and thorium from ore. reactor fucl much new information is presented in relation to in . FJ. Schonland (Harwell 
producing radioisotopes, selecting best radio dustrial powe eactor on the present experimental Francis Simon (Oxford 


al processes, etc. 450 pp., $12 ($10 to Subscribers) cale and th projections of future large-scale ope i W. B. Skinner (Liverpool 


tion 00 pp., probable price $15 ($13 to SGubscstbevs WH. Zinn (Argonne 
Series 4—-TECHNOLOGY AND ENGINEERING 


urveys and de a my of unit operations in 


rngineering poe ao Ey pn oduct t. MAIL THIS CHARTER SUBSCRIBER FORM TODAY! 


a ana graphite 
" quid metal heat transfer engineering, corrosion 
and high pressure chemistry. Includes material from McGraw-Hill Book Co., Dept FNU-9, 327 W. 41 St, N.Y.C. 36 
oviet yurees. 400 pp., probable price $12 ($10 to Please enter my name as a Charter Sub suitable for me 

we ed ote eROGRESS | IN UCL EAR shan of I will receive each volume I keep at 
Series 5—METALLURGY AND FUELS ee , ah A ERGY a special discount price available to 
ne << . Charter Subscribers onl For Series 
veys by Geneva contributors from many na I will immediately receive the first vol 1 through 7 I'll pay $10 eact netead 
metallurgy of uranium, thorium, plutonium ume and periodically during the next of $12, and for ' we BTU pay $13 
id alle used in reactors of all kind with few months each succeeding volume in instead of $15 If an volume does 
tant material on irradiation, and solid the Library will be sent automatically not meet my need I may return it 
tat p ‘ 10 pp probable price $12 ($10 to on approval as soon as it is published postpaid ithout interrupting my sub 
Subscribers I will have W days in which to ex- “ription and without affecting the 

amine the book, to pay for it if I keep special price allowed to subscribers 


formed with benefits like these planned for its members may cancel your subscription any time you wish 
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——— = t, or to return it if I decide it in not I may cancel my subscription any time 


AVOID DELAYS! Print 
MAIL COUPON OR WRITE TODAY TO 4 ‘ as 
McGraw-Hill, Dept. FNU-9, 327 W. 41 St., N.Y.C. 36 f price & terms outside U.S.A., write McGraw-Hill lav'l. NY ¢ wanna 
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INTERESTED IN PROCESS HEAT 


in huge quantities for chemical processes? (Nuclear Reactors!) 


RADIATION 


as a new factor and environment for your chemical processes? 


astra 


offers 


R & D SERVICES 
Test Chamber 

Unit shown above simulates altitudes 
to 150,000 ft.; has controlled tem 
peratures from 100 to +250° Fk 
ontrolled humidity at 20-95% 
Webber Manufacturing Co 2740 
Madison Ave., Indianapolis, Ind 


for investigating possibilities, for evolving practical methods. 


Send for our Nuclear Technology Folder 


P.O. Box 163, Milford, Connecticut CIRCUIT COMPONENTS 
cai S t &r cI Tel. TRinity 8-2202 














ff . 
effective “é 
luti 
soiurion Permalloy Cores 
f Powder cores of molybdenum-nickel 
or Me 7 stock-piled and 


ro formula are 
hi Idi marked to indicate per cent variation 
5 le ing from nominal inductance for 1LOOO 
turn winding Magneti Ine 


windows 4” nce lesng 


THE PROBLEM OF SHIELDING VIEWING WINDOWS is solved 
with an optical grade solution of zine bromide. Prompt delivery of this 
compound, proved satisfactory and in compliance with all AE¢ 
specifications, is offered by Michigan Chemical Corporation, a quality 


producer of chemicals for more than 20 years. 


Variable Delays 
For further information let us send 
you a reprint of an article from Magnetostriction delay line provide 
NUCLEONICS “Design and 


Construction of Viewing Windows”. 


lela of 1 uw see to several millisec 

Has continuous! iriable setting 

Four pickups are ipphed; more can 

MICHIGAN CHEMICAL CORPORATION be added Deltime. Inc., 608 Favette 
522 Bankson Street, Saint Lovis, Michigan ‘ Mamaroneck, N. ¥ 
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gM" n My [bo 


SCINTILLATION Model SS-2 
SPECTROMETER $1375 


Tiny Transistor 
d smallest transistor yet devel 
Model M-1 operates in audio 
range Device can with- 
celeration of 20,000 g 
1700 Wissahickon Ave 


PIPING COMPONENTS 


Liquid-Metal Pump 
High-temperature mechanical liquid- 
etal pump has been tested at ' lnctrsmant 
1O00° F for 500 hr Rated at 150 4 -— Includes 
t 285-ft head. Production ELECTRONIC INSTRUMENTA 
this canned-rotor pump will 7 Improves Accuracy and TION, Mode! NMS.-1 $685.00 
to 1.600 I: Westing- Directivity Five range integrator with pre-set 
* Measures Gamma Ray timer. Regulated high voltage power 
Spectrum supply. Regulated B’ power supply 
* Excludes Scattered Radiation SCINTILLATION HEAD 


Model NSH.-! $575.00 
and Reduced Background  pocusing COLLIMATOR 


Level Model NFC.-1! $95.00 
Serie 246W stainless-steel valves are teen ————t FLAT FIELD COLLIMATOR 
‘ 0.5-in. and 1.5-in. sizes Model NWC-| $75.00 


1,000 psi and 650 F RADIATION MONITOR /ALARM 
Associated Valves & Model RMA-3 $385.00 


1150 W Marquette © Monitors and determines radiation leve 
Il] © 3.Range rate meter 


Corp., 401 Liberty 


1 30, Pa 


Valves 


® Warning clarm at any pre-set level of 
radiation 

@ Aural monitoring via buillt-ia loudspeaker 
for laboretory monitoring, checking con 
tamination for wee as taboratery rate 
meter in training courses, etc 

Model #8M.3 Radiation Monitor and Rote 
Meter without alarm feature $295.0 


BETA/GAMMA SURVEY METER 
Model XR-28 $179.50 


Operates from plug-in batteries 
Model XR-2P $184.50 
Operates from regulated § electronic 
H.V. power supply 
Used in government hospitals throughout 
the country 
® Laboratory quality! © Meets rugged mili 
tary requirements! © Waterproof fun 


Centrifugal Pumps 


nes oO eakless general- gus proof! 


ntrifugal pumps are de- Also: Scalers * Ratemeters * Survey Meters * Radiation 


iL 


Monitors * tonization Chambers ¢ Scintillation Detectors 


( , WRITE FOR COMPLETE SPECIFICATIONS 

nye - we ~~ NUCLEAR-ELECTRONICS CORPORATION 
canis —— 2632-36 W. Cumberland St. 

Philadelphia 32, Pa., SAgamore 2-2662 


FULFILLING NEEDS THROUGH CREATIVE ELECTRONICS 


mding precious or 








capacities 

ind pump ts of 

ye Allis-Chalmers 
vaukee 1, Wis. 
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PROMPT 
DELIVERY 


A GRAM 


OR A CARLOAD 


OXIDE 


(SEVERAL.GRADES) 
FLUORIDE 


NITRATE 


AND OTHER SALTS 


GADOLINIUM 
SAMARIUM 


EUROPIUM 
AND OTHER 
SEPARATED 
RARE EARTHS 


WRITE FOR TECHNICAL 
DATA 


World's largest 
producer of rare earth and 
thorium chemicals for commercial 


atomic energy use and industrial applications 


[NDSAY (HEMICAL (OMPANY 


272 ANN STREET, WEST ‘ 


172 


NEW MATERIALS 


Phenol-C', Uniformly-labeled 
phenol-C'*4at 1 me/millimole is offered 
Q.1—1 me Nu- 
229 W Jor 


in 3 


package SIZES 
clear-Chicago 
Chicago 10, Ill 
stabilizer 


Lead glass. Ceria’ 


plate glass is designed for 


ti rough shields Specifi gravit is 
Available in 12 I 


IZ x 12 


12 » l-in 
Pilk 


J ng ind 


1}4-in. sizes 


sros Ltd London 


ington 


Boral shielding. A light-weight neu 
shield is 


boron carbide dispersed in aluminum 


tron sandwich containing 


in center, commercially pure urn) 
Rolled plate is made 
Brook 


Detroit 16 


num on sides. 
Lg in, and 44 in, thick 
Perkins, 1950 W. Fort St 
Mich 


ind 


RADIATION DETECTORS 
AND ACCESSORIES 


Survey Meter 
lor 


monitoring 


beta and gamma survey and 
magnesium-cased instru 
ment weighs only 5 Ib Full seale | 
20 mr/hr NRD 


6429 Ktzel Av 


0.2 , oT 


ment Co 


X-Ray Survey Meter 


Model 640 is designed especially for 
X-rays 
00, 1.000 mr/hr 


ow-energy Ranges are 10 


Sensitive iso to 





FILM BADGE 





Personnel 
Radiation Dosimeter 


Mfg. by 


A. M. SAMPLES MACHINE CO. 
208 Tazewell Pike 


Knoxville 18, Tennessee 














RADIATION INSTRUMENT CO. 
MODEL 412 MERCURY RELAY 
PRECISION SLIDING PULSER 
for Precise Calibration of Single 
& Multi-Channel 
Pulse Height Analyzers 


Determines Window AUTOMATICALLY 
Widths 10 xk MORE 
Using Principle of ACC 


x FA 


\TELY 
4 L THAN 


JRAT 
STER 
ENTIONAIL 


cc! 
Angular ONV 


Constant ( 
Velocity PULSERS 


Incorporates 
Both Manual 
Centrol and 
Precision 
Motor Drive 


—a 


Simulates Pulses 
from Scintillation, 
Proportional, of 
Geiger Counters 


RISE TIME—Less than .003 microse< 

DECAY TIME CONSTANT—i, 10, 100, 
(selector switch) 

PULSE AMPLITUDE—Continuously variable from 0 te 
maximum 
Ranges | 3, 10, 30, 100 
for direct connection of 
larger pulses 

POLARITY—Polarity switch 
tive or negative pulses 

CALIBRATION—Seilf contained standerd cel! and null 


indiceting belance cir 


350 microsec 


1000 mV 
external 


Provision 
bottery for 


permits selection of posi 


cuit for precision adjust 


ment 


LINEARITY—0.1% 10 turn Helical potentiometer with 
5” dial 


SCAN SPEED——2 RPM standard (!, 3, 5, 
rpm alse available.) 


Price $450.00 f.0.b. Silver Spring, Md. 


Radiation Instrument Co. 
P. O. Box 733 


6 and 10 


Silver Spring, Maryland 
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virtue of Mylar window 
Instrument Co., 3800 Per- 


Cleveland, O 


Amplifier, Electrometer 


[ype 1230-A d-c amplifier and elec- 
neter contains direct coupled 3- 
reuit. Open-circuit input 
is about 10'* ohms Full 
rent ranges are from 0.3 
amp. Measures resist 
: 10° to 5 & 10'* ohms 
Radio Co., 275 Massa 
e.. Cambridge 39, Mass 


Sensitive X-ray Counter 


| . 1 proportional-counte 
tSPG with thin Mylar win 
0.00025 i permits X-ray-dif 


(‘an be used also with 


ormvar window 


ption i essential 


\-ra Dept 1855 


Milwaukee 1, Wis 
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low-atomic-num 


@” Research, development, weapons systems 


engineering the atomic age... 


N outstanding new example of Vitro Engineering Divi- 
A sion’s leadership in atomic energy is participation in 
Consolidated Edison’s nuclear power station at Indian 
Point, N. Y., which has received Civilian Construction 
Permit #1 from the A. E. C. 

Since late in 1954 Vitro Engineering has served as nuclear 
consultant to Con Edison. Now, as the project moves into 
design and construction its role has broadened: 

¢ Vitro has been awarded the contract for general design on the non 

nuclear portion of the huge complex at Indian Point 

¢ The Babcock & Wilcox Company, builders of the Indian Point reactor, 

has awarded Vitro a contract for architect-engineer services on the 

reactor building. 
Vitro Engineering leadership in nuclear engineering is also 
shown by: 


e Its selection as architect-engineer for Lockheed Aircraft Corporation's 
atomic aircraft research center at Dawsonville, Ga. 


¢ Provision of conceptual design for two new types of research reactors 
for the Army Corps of Engineers at Fort Belvoir, Va 


¢ Preliminary design of heavy water plant for the Government of India 


The selection of Vitro to handle these key projects, and 
others, reflects solid performance in modern nuclear en- 


gineering design. 


Write fer detailed information to VITRO ENGINEERING DIVISION 


TH CORPORATION of AMERICA 
261 Madison Ave., New York 16, N.Y. 


Cy Ceramic colors, pigments, and chemicals 





a Nuclear and process engineering, design ) Recovery of rare metals and fine chemicals 


a 
f Refinery engineering, design, construction ‘SG Thorium, rare earths, and heavy minerals 


~f 
“ Uranium mining, milling, and processing a Aircraft components and ordnance systems 





THE 


Proportional 


‘Orel lisii-1am OClelah4-iai-ia 
MODEL PCC-I14 


Self-Charging Dosimeter 


®@ No window absorption Radiac Set includes a quartz-fibe: 


dosimeter and friction-type charge: 


@ 2 = geometry 
Ideal for Ohl ett Available in ranges from 200 mr to 
Us rere & Counting HOO 7 Chatham Electronics 


Soft Beta ® Differentiates between a and (£ Livingston, N. J 
(C14,$35, Ca 45) 


® Negligible resolution loss 


and Alpha @ Built-in power supply 


(Po 210, U 235, Pu 239) ® Converts any scaler to proportional counter 


@ Rapid decontamination 


FREE NMC CATALOG $485.00 


Covers NMC's complete line 
of nuclear instruments F.O. 8. INDIANAPOUS 


Write today for your copy. 


Manufacturer of the World's Finest Radiation Detection Instruments 


Nuclear Measurements Corp. 
2460 N. Arlington Ave. + Telephone: LIBERTY 6-2415 
INDIANAPOLIS 18, INDIANA 


international office: 13 E. 40th St., New York 16, NLY 


RADIOACTIVE WASTE DISPOSAL 


AEWDS offers Nuclear Laboratories a complete RADIOACTIVE 
WASTE COLLECTION and DISPOSAL SERVICE. This Service in 
cludes furnishing special waste containers, Pick-up service, Packag- 
ing for sea disposal and other Radiological Services. Well Detector 





In addition to our many services the AEWDS manufactures a port This unit contains well-type Nal 
able RADIOACTIVE WASTE DISPOSAL UNIT for processing certain erystal and one-tube feedback pre 
types of radioactive liquids implifier with gain of 10 and negative 
output or gain of 2 and cathode fol 
A T oO PA ic iB N a Q G y lower output Designed for gamma 

counting Nuclear-Chicago, 229 W 


WASTE DISPOSAL SERVICE erie St., Chicago 10, III 
5410 Bond St., Oakland 1, Calif. 














The basis of filter efficiency is 
the accuracy of the test equip- 
ment. Our testing unit is peri- 
edically compared with govern- 
ment equipment, assuring air fil- 
ters of integrity. 





No filter leaves ovr plant 
without passing rigid specifica- 
tions including 99.95%  effi- Survey Meter 
ciency on particle sizes of .3 
micron as measured by dioc- 
tyiphthalate smoke machine. J lirect readings of gamma 





Logarithmic cal makes possible 


beta radiation from 3.0 to 3,000 mi: 


FUDDRERGTMTIDLERD | (oNtomic Tostrument Co, 
IL, KE. RIVERHEAD © , PE Massachusetts Ave., Cambridge 39 


See you at the Show—Booth #310 Mas 
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Scintillation Counter 
Model DS-1A_ probe-type scintilla- 
letector contains a %4 X %%4 In 
sensitive Nal crystal, 6292 
iltiplier, and a pre-amplifier 
permit use with 44-volt 
Nuclear-Chicago, 229 W. Erie 





yp en 


Scintillation Counter 
Model SC-1U universal scintillation 
letector is shown with a | & I-in 
Nal (T crystal, detachable lead 
hield, collimator Provisions are 
or attaching the alpha crystal 
beta crystals, and various 
gamma crystals N. Wood 
ihoratory, 5491 Blackstone 


cago 15 


Two-Channel Changer 
Automat imple changer has two 
hannels to permit separate 
of radiation or two 
iler and printer it 
ls and prints out 
to 250 sample 
Instruments, 2200 
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POWDER and 
PELLETS for 
ALLOY ADDITION 


POWDERED METALS and 
ALLOYS, PROCESSED 
wow MINERALS and ORES, 
tn 1 Calin, tt "MASTER ALLOYS, CHROMIUM 


nical representative , 

will be ot the Mo METAL and other HIGH 
rison Hotel, Chicage 

to answer your in 

quiries during the 

Atomic Exposition 


“hs 


SHIELDALLOY 


CORPORATION 


WEST BOULEVARD 
NEWFIELD, NEW JERSEY 




















NEW TOOLS 


Safety — Glove Dry 
Boxes of Transparent 
plastic or Stainless Stee! 
@s well as linear poly 
ethylene with Atmos 
phere Controls including 
exhaust dust-fume filters 
and Aijir-Dryer systems 
Available in two stand 
ard sizes: 36” x 24” x | Small Survey Meter 


18”; 48” x 30” x 20” . Radiameter | designed tor health 
pl i operates on flashlight bat 


: 
ter Full-seale readings are 25 mr 


On view at the Trade Fair of the Atomic Industry hr and 1 r/he,—Curties-Wright Corp 
Wood-Ridge, N. J 


a BOOTH NO. 404 Perichle counter. Model 522 is 


transistorized oper ites on line cur 


et P. M. LENNARD CO., ING. |. #0 ‘rom batteries that are auto 


vatically recharged. Includes kick 
P. O. Box 56, Village Station 14, N. Y orter.—Universal Atomic Corp., 19 
EE. 48th St., New York 17, N. ¥ 








Transistorized detectors. Counting 


rates to 10°/se« automatic count- 








down optional battery-pack oper 


ation are available in scale-of-128 and 


SCINTILLATION PHOSPHORS | 


Largest selection of non-crystalline or- 
ganic scintillators ever offered. 


Hi-D 
LEAD GLASS WINDOWS 
IN CONCRETE WALLS 


decade scalers Scintran all-transis- 
tor scintillation detectors weigh less 
than 7 lbs with batteries.—La Roe 
Instruments, PO Box 5906, Bethesda 
14, Md 


LITERATURE AVAILABLE 


Radiochemicals. Catalog and price 


Plastic Phosphor NE 10! 


‘we Available in new 


” ‘ 

di forms including 
large optical blocks 
up to 400 pounds 
weight for ultra- 
sensitive detectors, 


thin sheets for 
alpha and beta 
ounting and x-ray 
intensification, and 
in mall spheres 
and = powder form 
Standard sive rods 
from i” to 24” 
diameter available 
from stock 


New Products Now Available 


list includes complete listing of firm’s 
C™ H?, H* compounds.—New Eng 
land Nuclear Corp., 575 Albany St 
Boston, Mass 


* Scintillating Ciels 


Environmental testing. Newslette: 


) 


widt ANOLE For efficient internal counting of suspen 
sions of alpha and beta emitters. Permits 
new techniques in scintillation counting for 
tracer and other applications 


56 announces nuclear-radiation 


environmental testing using Pennsy!|- 








* Boron, Cadmium, Gadolinium and Lead inia State swimming-pool reactor 


Loaded Liquid Scintillators for neutron 


detection, or for enhanced gamma response In! ind Testing Laboratories ] } iT 


Hi-D Lead Glass Windows in cen- Diversey Pkwy., Chicago 14, III 
crete walls are dry, and hence ore 
completely dependable. Where the 
viewing problem is mainly wide- 
angle vision, Hi-D Glass is fully com- 
petitive in price with zinc bromide. 


4d Phosphors—In bulk form at new 
low prices, Or encapsulated in pyrex cells 
with reflectors 


Scanning spectrometer. Recent 


* Scintillation Chemicals 


se eereeereerlceerhermhcowrmhCowmrmhCoermermCeeeeyYrrrvervrwvrwr” 
LOL POLL LL eel 


| erlog describes stepwise-scanning 
We pa air shipping charges on overscas 


orders of plastics to anywhere in the world trometer stem lracerlab 1) 


High Street Boston 10, Mass 


NUCLEAR ENTERPRISES LTD. 


1750 Pembina Highway, WINNIPEG 9%, Canode 


LARGER SIZES NOW AVAILABLE Research foils. Three-page letter 


Send for circular GS-4 


PENBERTHY | 
INSTRUMENT CO.) 


4001 6 AVE SOUTH. SeaTtLe © wasn 


Cable: Nuclear 
British Branch: Nuclear Enterprises (G.B 


Lid. Bankhead Medway Sighthill Edinburgh 
ll, Seotland 


i. Waterbur 











-_s-sooooeeeeeeeereryrererrerereeeweeeeeerrrrrerrerrervyrvyrvrvevewewe" 
A a A et a i ie 


NS eee 


Photomultipliers. Characterist 











—~-s---s-esweweee 


ind uses of more than 20 photomuiti 











September, 1956 - NUCLEONICS 





ire described in 6-page 
EMI Electronics, Ltd 
Haye Middlesex, England 
Dag dispersions. Vol. 1, no. 2 ol 
) erser discusses use of col 
‘ ersions Acheson Colloids 
( t Huron, Mich 


Radiochemicals. len-page price list 
Volk 
Cl 


on monitor Specification sheet 
Model-2715 Nemo for 

mai neutrons Nucleat 

229 W. Erie St., Chicago 10 


Digitizers. Bulletin BR-185 de 


ind binary-coded deci 

Illustrations, circuit 

nd specifications t p 

BR-181 describes decimal 

tizers now available in 3 

6-decade models Im 

of applications showing 

t and output Describes 

i methods ip Coleman 

y ng Co.. Inc., 6040 W., Jeffer 
3 | Los Angeles 16, ¢ al 


INDUSTRY NOTES 


» Compagnie Francaise de Raffin- 
age efining) has purchased from 
High Voltage Engineering Corp. a 
- MI Van de Graaff accelerator 

esearch in their Paris 


tor 


Bm Arthur T. Biehl is new technical 
ti Robert Mainhardt is new 
unager of Aerojet-General 
Nucleonics Both were formerly at 
the | ‘ of California Radiation 
P Robert E. Selff is now director of 
Cal-Rad, Inc., Burbank, Cal He 
director of the organi 


of Isotopes Spec ial 


> er a $350,000 Navy allocation 
General Electric Co. has received a 
t to develop sensitive tem 

ire and liquid level 

ts le ise in high radiation 


itomic submarines 


> Leeds and Northrup Co has becom 

t trument-making member 
Atomic Power Development Asso- 
ates, 4 no! ! fit corporation owne i 

te MANES 

>A nterest in Applied Radia- 

tion Corp, Walnut Creek Cal ha 
used by Archer-Daniels- 

Midland Co., Minneapolis, Minn 
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Have You Considered 
TUBULAR 
FUEL ELEMENTS? 


Nested Tubular Fuel Elements 


Fabricated by Nuclear Metals, Inc. . 


Vital Component of Argonne National Labo- 


ratory s CP-5 Reactor, Now in Full Operation 
; / 


Tubular fuel elements — the answer to your fuel problems? An 
important innovation in the CP-5 Reactor, tubular elements co- 


extruded with integral end caps offer distinct advantages. 


Nuclear Metals, Inc.. fabricator of these new elements, is a 
pioneer in the coextrusion of nuclear fuel elements. Specialists 
in metallurgical research and development, the experienced staff 


of Nuclear Metals, Inc. can supply the research support you need. 


Nuclear Metals, Inc. 


Cambridge 39, Massachusetts 














LETTERS 





E.M.1. Photomultipliers 


Replacement : 
Human Hands _T hav 


ue, and read with some intere 
ecount ol I M.I 
(3. Morton on p 114 Several pe 


recent] eT oul Ap 
t the 





development ' 


in this article require comment 


1. The drawing in Fig. | i) is in 


orrect since the slat in alternate 


dynodes incline in opposite direction 
ind (b) shows an obsolete tube super 


eded over two vears ago by our 6097 


ty x 





2. Photomultipliers are produced at 
i branch ol iD M | tesearch Labora 
tories at Ruislip 
FOR MEN WHO erent ears, 
IGNORE SAFETY 3. Our 


REGULATIONS! tion is not as give 


under the manage 
I. Cairns 

photosensitivit pecifica 
Standard 609718 


tubes have a guaranteed minimum of 





0 pamp lumen and an average value 


of 5O 60 pamp L HO09T7F tube have 


. s t guaranteed minimum o 1) wamp I 
e in iT 4. I fail to understand the commen 
ihout pulse-height statistic he ay 


i¢ smarter ee we 
to play Safe, i= 


wmout oO 


resolution of 1‘ 
imuiating ¢ 


lution of any untoct 


Observe all visu 
Gatety FU] ismoitate 
and use | 


ByoaQoe 


FITTINGS 





GET ALL THE FACTS: Write for the 
Swagelok catalog. Address Dept. 59 


CRAWFORD FITTING CO. 


produce i neutron 
884 EAST 140th STREET «10 


neutron ar 
it 2 Me 


CLEVELAND 10 OHIO YO mi 


nm entitied 
ition Anal 
new 3-Me odel KN 


{,; iafl positi f 


Van ce 
erator increase 
tilable to about 
» X 10° neutrons/sec/em*. Our 1-Me 
model JN Van de Graaff has 
i flux of 5 & 10 
lor these reasons we believe Table 2 
ild be revi indicate that the 
inge of the Van de Graaff is 10’-10 
\ i 

uing the feasi 


the neutron flux ay 


been 
Ope ited to produce 
ed tw 


matte 


ad partici to 
thereby obtaining 
itions on or neal 
ombarded impie 


' 
\ ided 


ti weiul 


Valuable 
studies 
oactivitie 


ALFRED BURRILI 
ye Engineering C 


EDITOR 
WANTED 





for responsible 

full-time 

position on 

editorial staff 
of 


NUCLEONICS 
NUCLEAR ENGINEER 


with educati 
reactor technology or 
v ork Challer ing Opportunity 
to keep in close touch with entire 
nuclear power field. Work wit! 


talt of technical specialist 





r experience ir 


| 
reiatec 


Send resume, salary 
requirements fo 





The Editor 
NUCLEONICS 

330 W. 42nd St. 
New York 36, N.Y. 
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GAMMA 
SHIELDING 
MATERIALS 


BARITE 
Crushed—to specification 
Grovnd—95% minus 325 mesh 


LEAD 
Powder-fineness ranges 
40%-50% minus 325 mesh 


IRON 
Shot and Grit 
Graded to specification 


* 


Inquiries for Metal Powders 
of all types solicited 


METALS 
DISINTEGRATING 
COMPANY, INC. 


ELIZABETH, NEW JERSEY 


World’s largest manufacturer 
of finely divided metals 














Reactor Irradiation 
USING 


Pneumatic Tubes 


The Airmatic Systems 
with a long practical 
history of serving as 
“mechanical messen- 
gers” for industrial 
plants and hospitals are 
now available for use 
in providing fast, safe 
transit of materials 
within the core of a 
nuclear reactor for ir- 
radiation. The Airmatic 
Systems operate on vac- 
uum or a combination 
of vacuum and pres- 
sure. Power supplied by 
motor driven centrifu 
gal exhauster. Rabbits 
of fiber, magnesium or 
plastic handle any type 
of material 


For further information, 
call or write: 





AIRMATIC 
SYSTEMS, INC. 
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NUCLEAR CALENDAR 


Sept. 20-21—Third Annual Meeting 

Profession (sroup on Nuclear Serence, 
Ik} Pittsburgh Vellon Institute 
Contact J. B. Callaghan, Westinghouse 


Box 1648, Pittsburgh 350 


Sept. 25-27—-Atomic Industrial Forum 
annual meeting, Chicago (Morrison 
Second annual Trade Fair of the 
atomic industry Sept. 24-28, Chicago 
Navy Pier. Contact D. J. Scherer 
AIF, 260 Madison Ave NYC 16 


Sept. 27 Symposium on atomic energy 
in economic development, Interna 
tional Bank for Reconstruction and 
Developme nt, W ishington Sheraton 
Park Panel members will be Lewis 
L. Strauss, Sir Edwin Plowden, Sir 
John Cockcroft, and W Kenneth 
Davis. Contact Corbin Allardice 
ISIS H St. NW, Washington 25, DC 


Oct. 1-5 Seventh management course 
in nuclear energy, National Industrial 
Conference Board, New York (Bilt 
more Contact John MeMahon 
NICB, 247 Park Ave NYC 


Oct. 8—Effects of Radiation in Metals, 
nuclear metallurgy symposium, at 
AIME Institute of Metals annual 
meeting, Cleveland (Carter). Con- 
tact R. W. Shearman, AIME, 29 W 
39, NYC 18 


Oct. 24-26 Sympo jum on radioactivity 
eum research and 
refinery operatio Fracerlahb Inc 
Boston latte Contact W \ 
Stenzel ] er ) 130) High St 


foston 10 


ipply lions in petre 


Nov. 7-9 —Nint innual conference on 
electrical techniques in medicine and 
biology (Alk-k, IRK, ISA) New York 
inton Hotel Will include 
field trips to installations of interest 
Contact kk. Dale Trout, General [lec 
tric Co., X-Ray Dept., Milwaukee 1 


Governor ( 


on Calder Hall 
sritish Nuclear 
kenergy Conferet Contact 
A. MeDonald, Seec’y, Inst. of Civil 
George BSt., 


Nov. 22-23 - Sympos 
nuciear po plant 


London 


engineers 1-7 Great 
London 8.W 


Nov. 25-30--Annual meeting ASME, 
New York (Statler Three technical 
sessions will be devoted to nuclear engi 
neering Contact Bi h Prentice 

ASME, 20 W 39, NYC 18 


Nov. 26-30 ['wenty-second National 
Power Show ASME), New York 
(Coliseum Will include enlarged nu 

clear power display section Contact 


ASME, 20 W 39, NYC 18 


Dec. 10-12 \ i eeting, American 
Nuclear & ‘ Washington (Shera 
lormal meeting 
Naval Research 
other facilities 
LASSI 0% 

M 


Sudden 
Light / 


This cluster of flashbulbs throws 
sudden light on a problem that 
has occupied scientists for many 
years: the effect of weather on 
the transmission of electromag 
netic radiation through the at 
mosphere, Technical Operations’ 
scientists have developed unique 
theoretical and experimental 
techniques to solve this and 
many other problems. Associa 
tion with Technical Operations 
can throw an equally sudden 
light 


Physicist or 
Mathematician 


Technical Operations is work 
ing on a wide range of problem 
involving physicists and mathe 

maticians in reactor develop 
ment, experimental design, 
nuclear weapons effects, micro 
waves, digital computing, 
operation Position 
are available at Arlington 
Mass., and Washington, D. ¢ 


With These Advantages 


. simple sensible Salary policie 


research 


@ management by entist« 


© opportunities for fundamental 
research in a variety of fields 


an organization small er 


individual recognity 


for long-range security 
W rile for brochure ¢ 
apple ation for mm 
Robert L. Koller 


TECHNICAL 
OPERATIONS 


INCORPORATED 
6 Schouler Court 


Arlington 74, Massachusett 





°F 


| WHERE 
TO Buy 





Rapid— Reliable 


NATION-WIDE 
NUCOR FILM BADGE 
SERVICE 


industrial 
personne! 


and medical 


for 


protectior 


these 


Available ‘ ‘ f 
NUCLEAR CORPORATION 
OF AMERICA, INC. 


In the Past 
Nuclear Con 
$M 
Long Island ( 
In the Mid-West 
Nuclear Consu 2 
WAZ Manchest K 
St. Louw 1% VM 


In the West 


Isotope 


from 


Crescent 


Specialtic 
Mair 
Burbank, Calif 


104 S&S 








FOR SALE 
3.3 DENSITY NON-BROWNING 
GLASS BLOCKS 


Random sizes up to 
to 6” in thicknes With 
steel frames 

Suitable for inten 
tion Coefherent of ti 
19%) per em thicknes 
balt 60 


low 


Details and prices upon reque 


R. V. HARTY COMPANY, INC 
1433 Sloman Ave 
Detroit 11, Michigan 





SECTION 


SEARCHLIGH! 








SOLA CONSTANT- 
VOLTAGE 
TRANSFORMER 


Ends fluctuating line 
voltage! 


OVER 60% OFF... 


the factory price at a |-input 000 VA unit! And 
here’s another bonus! This Air Forces 2,000 VA 
overstock, Sola Cat. Ne W768, h inputs! 90 
125 V., 190-250 ¥V 00 oy ' ed 
ondary is constant 115.0 \ i ror © load t 
fulltoad of 17.4 amp. So, if 


as @ 220:115 V. step-<dowr \ 
off the factory |-input pr 
fivrand new in original wood 
box. 4 cu, ft, Ship. wt { % 
Ibs. F.O.B. Pasco, Wash, O 97.50 
(EXPORTERS, Note choice of 50 cycles.) 
THE M. R. COMPANY 
1220-0 Beverly Hillis, Calif 


Pr. ©. Box 








PROFESSIONAL SERVICES 





INC 
Maryland 


HEALTH PHYSICS SERVICES 
THT) Lew Street Baltimore 2 
Announces 
1. Beta, Gamma nd N t I 
Service—a_ reliatvle } ninate 
nent method of monitoring 
exposures 
Other radiation m 
consultations 
TO MEET YOUR NEED 
WRITE FOR OUR BROCHURE 


Badue 
perma 
radiat 











NEWSMAKERS 


Sir Jack Stevens has retired as chairman o 
Atom«u 
succeed Viscount Chandos 
Australian Ilectrical Ir 


nergy Com! 


he Australian 
He 


airtn 


will 
in of 


opera 


ig 


heen 


ned William P. Senett head « 


or re earch department 


| Frederick 


Zenz enor 
Manhattan D 


enginee! 
yt tre 


| 


ed on diflu embra 


on iti 


ranium isotope separatiol 
Irom a 


tudy at 


lter Kidde germ 


researct ta! 


lopment engineer at 


ng on fi ridized reacto 


B. Giacobbe, form« 


t for Superior 7 


Va s been appow 


rior new! created 


ion, and will be re 


operation 


Stroke has beer 


Frederick G 


of operations in charge 


if 
ind sale 


Walt 


levelopment 
eld at Bettinger Corp 
pecialist im cerami 
ions including nuclear 


Robert N Brey ha 
pervisor of nuclear syst 

Market De 

L&N sine 


the 


Heer 


vorthrup 
ol With 
ember of firm 


ommitte 


Philip Gill, formerly ass: 


the radiological service o 
tad 


California, has joined the 


ialities Co sjurbank, 


Sper 
effort eff 


Hanford operation 


In an to increas 
General | 
stall reorganization 


Under 


nres product 


wried out a major 
tending toward decentralization 
will be 


three 


the new plan, there 
ng ofr 


ompo 


plus ipport 
kact 
nearly like an independent 
er-all Hanford 

Mach manager will be 
tual which he 
with Gil 
holding tha 


should be so 


cle partment 


ganizations and counsel 


nent will be a 


interests 


Du 
1] permit 
the 


responsible, in 


iness a oO 


loser to work for 
accordance 
management philosophy 
organization 


devised that a 


components 
manager with wide au 


thority for making decisions should have 
for 
l Phe 
iflect 
Han 


in organization small enoug! one 


his aroul 
will 


number « 
S00) 
’ 


man to get arm 


reorganization not materia 
the total 
ford ibout +] 
of the plant payroll a! 


Che old 


tralized with 


! employe at 
nor the dollar 
$55-million 


wut 
Hanford organization was cen 


all 


operations in one group, and ot 


three manufacturing 
her group 
provided engineering, finance, personnel 
und Hanford 
The new inder the name 


hancdle 


other functions for all ol 
cle partment 
rradiation 

the 
rs The 


named to head 
on the f 


processing opera 


eight plutonium-producing 


new comp 
then ire nown or 
art 


wing pag 








EMPLOYMENT 
OPPORTUNITIES 


ection imciude 


RATES 


SPLAYED: The adverts 
than 


sdvertising inch 


line minimum 


UNDISPLAYED: $1.5 


I " nt average 


Wanted ad 
Numbers 


Discount of 10 








r4 


* 
' 
. 


{ 


Hox N 
this publ 
EW YORK: P 
HICAGO 
FRANCE 


Position Wanted 

administrative 
work in 
tech 
pro 


PW 


h and 
sdioisotope 
upment and 
AEC le sing 


(hicag area 


© 
F: 


mei, Yad 


Na eee 


Engineer, ME, EE 
Nuclear Reactor Design 
for Aircraft 


yng-range well-paid career 
nm the high! promising 


of aircralt nuciea prop ision 
w open w th General lectri 


the 


posi 


new 


position w f 
fluency f 


appea 
engineer who é ative 
many ut 


or aa 


m enc 


Openings at Cincinnati, Ohio 
and Idaho Falls, idahe 


mary ve 
prejer 


iddre replre stating 


ement t ation you 
J. R. Rosselot I A. Munther 
P. O. Box 132 P. ©. Box 535 
Cincinnati, O Idaho Falls, Idaho 


| GENERAL @® ELECTRIC | 


ment and the e 4 i 
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New Hanford Organizational Chart 


Fuels Preparation Dept 


Lawrence L. German, Gen. Mgr 


Lngineering Myr Re 


P. H. Reinker 
iring 
W. M. Mathis 
ce & Power 
E. Hilgeman 


enal 


W. S. Roe 
Relations 


G. D. Barr 


Kk & 


Irradiation Proce 


Alden B. Greninger, Gien 


| Manager 


Wilfrid E. Johnson 


( ounse | Eugene T. Maher 


ng De pt 
Mgr 


& Engineering 
O. H. Greager 
cering 


J. S. McMahon 


| wit 


C. A. Priode 


A. R. Maguire 


E. W. O'Rorke 
C. N. Gross 
R. T. Jessen 


KW Reactor 
R. S. Bell 


Finances 


P. D. Lee 


Employee Relations 


| 


elations & Utilities Operation 


Douglas M. Johnson, Mer 
ployee & Community Myr 
elations 
|. H. Dearnley Mayr 
Administration 
R. M. Watkins Myr 
C. W. Weeks 
Mer 
W. D. Norwood 
Maur 
O. Mageehon 
ne & Stores 
R. J. Schier 
t & Maintenance 
M. F. Rice 


Mag 


J. C. Reddy 


Hanford | 


E. F. Fitzmaurice 


iboratories Operation | 
Herbert M. Parker, Mgr 


Chemical Res, & Dev 

Vance R. Cooper 
& Dev 

F. W. Albaugh 


struments 


Reactor & Fuels Res 
PI & In 
he 
P. F. Gast 
Biolog 
H. A. Kornberg 
ch é& 


C. A. Bennett 
tection 
A. R. Keene 
Auxsharies 
J. L. Boyd 


J. P. Holmes 
Kel Lions 


T. G. Marshall 


| Chemical Processing Dept. | 


William K. MacCready, Gen. Mgr 


Mer 
Mar 
Mar 
Mer 
Mar 
Mar 
Mer 
Mer 


Mar 


Research & Engineering 


Facilities 


Product 


R. B. Richards 
kngineering 
H. P. Shaw 
ion 


J. H. Warren 


Redox 


. % 


Groswith 


Purex 


O. C. Schroeder 


Finished Product 


Power & Gen’! 


W. WN. Mobley 
Maintenances 


T. G. LaFollette 


I nance 


K. G. Grimm 


] mployee Relations 


Construction kngineering 


D. S. Roberts 


Operation 


Roy H. Beaton, Mgr 


Mar 


Mar 


Mar 
Mar 
Maya 


Maur 


| 
Design bngineering 
O. H, Pilkey 
Project Planning 
& Drafting 
J. M. Heffner 
Construction 
R. T. Gardner 
Inspection 
J. C. Hamilton 
Finance 
w Sale 
Relation 


J. W. Brands 


lum ployee 





NUCLEONICS BUYERS’ GUIDE 


.--in the November issue 


The industry's source of buying information 


for nuclear components, end products and services 
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EMPLOYMENT OPPORTUNITIES 





atomic 


*x ENGINEERS « SALES ENGINEERS 
* SCIENTISTS 


NUCLEAR INSTRUMENTATION 
RESEARCH-DEVELOPMENT 


Our E-X-P-A-N-D-I-N-G prog 


tunities for engineer 


The men we have 

Mechanical Engineering 

basic principles of mucl 

cucutry, particularly a 

ith emphasis on principle 

Interviews will be held in cago dur 
ment can be arranger 
Industry 


If inconvenient 


MARKET DEVELOPMENT 
INDUSTRIAL APPLICATION 


onics Field offers exceptiona ppo 
n nuclear metrumentation 
ced degrees in Electrical Engu 
Physics and have a strong kn 
experience nh Magnetic and ciec 
control and measuremypnt t 
and control 


ek of Sept. 23 through Sept t 


03 at the Trade Fa 


your resume to 


MR. WAYNE L. BESSELMAN 


Coordinator of Technical Employment 


LEEDS & NORTHRUP CO. 


4901 Stenton Avenue, Philadelphia 44, Pa. 








RESEARCH ENGINEERS 


Unusual opportunity to do stimu 
lating work in Chemical Engineering 


or Reactor Technology research on 


pilot plant or laboratory scale, Se 
eral years experience desirable in 
reactor water technologs reactor 
economics, or radiochemical tech 
niques 

Opportunities to direct projects 
work under experienced men. Th 
are permanent positions offering pro 
fessional and personal growth. Ex 
cellent employee bene fit ncluding 
tuition-free graduate stud Please 
send resume to 


Mr. J. A. Metzger 
ARMOUR RESEARCH FOUNDATION 
f 
IMlinois inetitute of Technology 


10 West 35th Street 
Chicage, Illinois 











RESEARCH 
IN 
NUCLEAR WELL LOGGING 


. * * 


Nuclear Physicist, Ph.D. or equiva 
lent, preferably with some experi 
ence in oil well logging or geology 
Principal emphasis in this position 
will be placed on development and 
interpretation of new methods 

* Position is perma- * New facilities sub 
nent urban location 


* Excellent working * Excellent advance 
conditions ment opportunities 


* Liberal publication * Salary open 
policy 


Apply in writing to: 
Gulf Research & Development Co. 


P. O. Drawer 2038 
Pittsburgh 30, Pennsylvania 





HONEYWELL 


‘FIRST IN CONTROLS’ 


OFFERS Broad Opportunities in the 
NUCLEAR FIELD for ENGINEERS 


with experience in 


RESEARCH 
DESIGN and DEVELOPMENT 


APPLICATION and 
SYSTEMS ENGINEERING 


Openings for ELECTRICAL ENGINEERS 
MECHANICAL ENGINEERS, PHYSICS 
MAJORS in all phases of Industrial In 
strumentation ncluding Automatic Data 
Processing and Nuclear Reactor Controls 
Opportunities permit designing and work 
ing with equipment from the imitial order 
ing through development to actual opera 
tional checkout These positions offer ex 
cellent potential for men with ambition and 
inventiveness 

Openings are with a separately functioning 
division which is expanding rapidly to meet 
present trend in Automatic Data Process 
img and Reactor Control areas. Positions 
provide prestige and benefits offered by 
one of the leaders in INDUSTRIAL Al 

FOMATION 

Send a complete resume of your education, 
experience and special training as well as 
a statement of your interest and salary re 
quirements to 


D. R. GARVEY 


Manager of Employment 
HONEYWELL 
BROWN INSTRUMENTS DIV. 


Wayne & Windrim Aves. 
Philadelphia 44, Pa. 








SENIOR POSITIONS 
AVAILABLE AT 
JACKSON & MORELAND, INC. 





BOSTON, MASSACHUSETTS 

















ELECTRONIC DESIGNER 


Development and design of industriel measure 
ment and contro! equipment fer the continue! 
process industries. Unusual opportunities in oa 
rapidly expanding firm and industry for persone! nical and administrative personnel in 
erowth through technical ‘know how" and hard the nuclear energy industry, Contact 
work, BSEE of MSEE required. | to 10 years 
experience. Servo and feedback experience 
helpful. Send resume to: 1205 Chesapeake Ave technical staff assures selective place 
Columbus 12, Obie ment. No fees, For information send 


NUCLEAR PERSONNEL eee 


nuclear experience are now 
open in this long-established firm 


The only organization of its kind de 

Systems Engineer—-responsible for 
heat balance calculations, design 
of piping and avuxiliary systems, 
and for consultation on instruments 
and controls. 


voted solely to the placement of tech 


with over 600 firms by a graduate 


Shielding Engineer—responsible for 
shielding design and radiation 


name and address to protection of component parts, and 


andustrial Director for consultation on health physics 
ucleonics NUCLEAR PERSONNEL 


aeanarian ‘oO N. La Salle St Chicago Ill 


instrumentation 





These positions are in connection 
with projects involving reactors, 
particle accelerators and hot lab 











oratories 





Employee benefits include pension 
and profit sharing plans 


ASSISTANT SECTION HEADS 
AND SUPERVISORY ENGINEERS 


Opportunities available in our Reactor Engineering Department on the San 
Francisco Peninsula of California. Require Power or Research Reactor System 


Write at once to: Mr. P. Compegnene 


JACKSON & MORELAND, INC. 
600 Park Sq. Bidg., Boston 16, Mass. 














experienc ec 
New Advertisements 


Please mail complete chronological ¢ xperience record, including education 
received by September | 2th will appear in 


salary history, ete, All replte trictly confidential 


AMERICAN-STANDARD ATOMIC ENERGY DIVISION 


1682 Broadway Redwood City, Calif 


October issue, subject to space limitations 
Address copy to the 
Classified Advertising Division 


Nucleonics 
Box 17 New York 36, N. Y 
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EMPLOYMENT OPPORTUNITIES 


The First in a Series of Announcements 

° on Progressive Expansion of Program 
and Facilities in Mathematics at the 
Knolls Atomic Power Laboratory 


GENERAL ELECTRIC'S 


KNOLLS ATOMIC POWER LABORATORY 


Alrnounees 


CONSTRUCTION OF A MODERN 
CENTER FOR MATHEMATICS 


Because we believe that theory is our most powerful weapon in dealing 
with reality, we are expanding our Mathematical Analysis Program 
One of the first elements in this expansion is the creation of a new and 
modern building for mathematicians and physicists, which will be the 
center of the Laboratory’s efforts to meet by theoretical means the 


challenges of the nuclear energy field 


We are seeking men with strong mathematical training at all degree 
levels to participate in this expanding Numerical Analysis Program 

a program growing not only in staff, equipment, and facilities, but also 
in concept and function. They will work in close association with our 
theoretical and experimental physicists. There are openings in each of 


the following fields: 


RESEARCH IN MATHEMATICAL TECHNIQUES 
Numerical solution of the diffusion equation for complicated geometrical arrays 
taxes even the most powerful electronic computers, Fundamental work in iterative 


techniques must be carried out 


FORMULATION AND EVALUATION OF THEORIES 
Due to the nature of physical situations now being encountered, the rough ap- 
proximations which were formerly adequate must now be improved. The ultimate 


test of such improvement is comparison with experiment 


APPLICATIONS TO REACTOR PROBLEMS 

A broad program of computational tools for reactor design must be effected incor 
porating the best available techniques. Strong interests in computation and in 
machine properties are indicated. The program at Knolls offers the atmosphere, 


the equipment, the richness of subject matter and the material benefits conducive 


to a satisfying career in applications of mathematics 


A LETTER TO DR.S.R. ACKER, EXPRESSING YOUR INTEREST 
WILL RECEIVE IMMEDIATE ATTENTION 


* Knolls Alomie Power Laboralory 
GENERAL @@ ELECTRIC 
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EMPLOYMENT OPPORTUNITIES 


REACTORS— 


CRITICAL FACILITIES 


NATIONAL REACTOR TESTING STATION 


esting 
Idah« 
ude seven reas 
opportunities exi 
rysic and re 
Challenging pre 


and ce 


being of 


technica 


metropolitan 
Idaho Falls, where 
1100 employees in 

on lve wu a fine pro 
of 25,000 popula 

s and other cul 


eet family 


dy inquirte lo 


PHILLIPS PETROLEUM COMPANY 


©. Box Idaho Falls, Ida 


ENGINEERS 


Control Systems 


Research and 
Development 


for 


AIRCRAFT NUCLEAR 
PROPULSION 


nt for contro i 
who want to be in the 
r art. You can't b 
ead than the development 
ystems for aircralt m 
r plants. You can’t find 
« than this group charged 
th executing complete projects 
from idea through research and 


lopment to testing 


OPENINGS EXISI 
AT VARIOUS LEVELS IN 
* Systems Analysis 
* Servomechanisms 
* Systems Applications 
* Printed Circuits 
* Environmental Testing 


* Saturable Core Components 


at Cincinnati, Ohio and 
Idaho Falls, Idaho 


In addition to these professional 
sdvantage ou'll enjoy the 
onal beneht that go with 


t of General Electri« 


many 


) being 


tating 


Mr. J. R. Rosselot Mr. L. A. Munther 
P. O. Box 132 P. O. Box 535 
Cincinnati, Ohio idaho Falls, idahe 


GENERAL G@ ELECTRIC 








ELECTRONICS 
ENGINEERS 


ARE YO INTERESTED IN 
MILLI-MICROSECOND 
TECHNIQUES AS USED IN 
BASIC: NUCLEAR 
INSTRUMENTATION? 

WRITE US IF YOt 
PHE POLLOWING 
QUALIFICATIONS 

to participate in the 

electron wirument devel 

t ne of the fore 
ucicar rescarch 


HAVI 


P2673 NUCLEONICS 
Cless. Ad. Div. P.O. Box 12, N.Y. 36, N.Y 
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OUTSTANDING 
OPPORTUNITIES 
in 
AIRCRAFT 
NUCLEAR 
PROPULSION 


Are Now Available at The 
BUDD CO. in PHILADELPHIA 


Our new long range program 
has created challenging and re- 
ponsible positions in our nu- 
engineering division for 

n with some experience and 
eeking advancement in the fol- 


ig groups: 


MECHANICAL 
ENGINEERS 


For Structural Analysis 


MECHANICAL 
DESIGN 
ENGINEERS 


Thermodynamic 


PROJECT 
ENGINEERS 


Mechanical Background 
Salaries Commensurate 


With ka pe riICNCE 


The BUDD Company 


Employment Service Dept. 
2450 Hunting Park Avenue 
Philadelphia 32, Pa. 
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EMPLOYMENT OPPORTUNITIES 


the challenge 
of the 
unknown 


Watch the sky ! 

Within months, Martin will open a new 
chapter in world history with the launching of 
the first of a series of earth satellites. 

If you are interested in the challenge of the 
unknown, remember this: 

other engineering group in the world will 
n more, sooner, about this final frontier of sci- 
lhe ¢ <ploration. 

If you think you'd like to go along, contact J. 
M. Hollyday, Dept. N-09, The Martin Company, 

ore 3, Maryland. 
» Hoop, our representative will be at the 


Morr Hore., Curcaco, during the Trape Fai ' 


rue AtTom INDUSTRY 


RRR 
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EMPLOYMENT OPPORTUNITIES 


we I 


ENGINEERS and PHYSICISTS 





General Electric Now Offers More Career Opportunities 
In Commercial Atomic Power 


By 1980 it is estimated that 67% of ali new 
industries will be powered by nuclear energy. 


Rapid developments in General Electric's 
Atomic Power Equipment Department re- 
quire high-caliber men to work on commercial 
applications of atomic power: reactors to pro- 
vide light and power for a major city, and 
others designed for industrial testing and 
medical research. Also for development of 
reactor components, fuel elements and control 


systems. 


Look into the career possibilities with General 
Electric...the company with the greatest 


amount of experience in more phases of atomic 


development. 


OPENINGS AT ALL LEVELS IN: 
Special and Power Reactor Design + Engineering and 
Nuclear Physics « Power Piant Design + Control and 
instrumentation + Fuel Element Development - 
Coolant Chemistry + Applied Mechanics + Remote 

Handling Facilities * Structures « 
Product Development 


While at the Trade Fair of the Atomic Indus 
try in Chicago, call Mr. J.R. Rosselot, Sheraton 
Hotel (MIchigan 2-9459) September 24 thru 
28, for details about opportunities in com 


mercial atomic power at General Electr 


Send resume in confidence to: 


ATOMIC POWER EQUIPMENT DEPARTMENT 


GENERAL @® ELECTRIC 


2155 South First Street « San Jose, California 
September, 1956 - NUCLEONICS 
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Rectiation A fplicalions Prrcorporated 


offers its experienced team of Associates and 
staff to assist in the development of profitable 
products and processes utilizing radiation. 


CONSULTATION—in radiation processing, design of 
radiation facilities, process control, nuclear chem 
istry and related problems on either a per diem, fee, 


or retainer basis. 


DOSIMETRY SERVICE—a complete commercial service 


for the precise measurement of high level doses of 
alpha, electron, and gamma radiation. Dosage: 
200,000—10,000,000 roentgens. Calibration service. 


Price list on request. 


PUBLICATION—our monthly technical review, Radia- 
tion Applications, surveys and comments upon such 
fields as Radiation Chemistry, Source Technology, 
Dosimetry, Waste Disposal, Instrumentation and the 
significance of radiation to specific industries such as 
Oil, Polymer, Food, Drug and Pharmaceutical. Avail- 


able on a subscription basis. Sample copy on request. 


RADIATION SERVICE—arrangements can now be 


made for convenient and confidential irradiation 
services performed under expert supervision at RAI's 


Industrial Radiation Center. 


We invite your inquiries 


DR. V. LAWRENCE PARSEGIAN 

DR. ELMER L. GADEN, JR. 

MR. BERNARD MANOWITZ 

DR. W. RALPH SINGLETON 
DR. JOSEPH S. BUTTS 
DR. ERNEST J. HENLEY 

MR. EDWARD SARGENT 

DR. JOSEPH SILVERMAN—TECHNICAL DIRECTOR 


RADIATION APPLICATIONS INCORPORATED 


342 Madison Avenue * New York 17, N. Y. * Oxford 7-3797 
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During the past 5 years, the proven performance of the EKCO Model 1079-C Vibrat- 
ing Reed Electrometer has made it preferred by actual users, both here and abroad. 


Low in cost, compact, rugged and easily serviced; its high, full-scale sensitivity and 
inherent stability makes the EKCO Model 1079-C ideal for all applications involving 
small current and voltage measurements. 


STABILITY: + 1 mv, day-to-day 

SENSITIVITY: 0.03 pya full-scale reading @ max 

RANGES:. 0-30, 0-100, 0-300, 0-1000 mv 

INPUT... Internal, switch-controlied, 10*, 10'”, 10'* ohm resistors 
OUTPUT: Operates with 1 ma or 100 mv recorder 

POWER: 110/120 or 200/250 v, 40/60 cps, 40 w. 

WEIGHT Only 29 Ibs., complete with cables 


Write TODAY for Bulletin L-572 for complete dota 


AMERICAN TRADAIR CORP. 
34-01 30th Street, Long Island City 6, N. Y. © Dept. 
U.S. SALES & SERVICE for 


EKCO ELECTRONICS, LTD., Essex England 








NEW ENGLAND NUCLEAR 


RADIOACTIVE COMPOUNDS 


Py n 
@ GLYCINE-1-C"" $245 
© GLYCINE.24 ‘ 

@ METHYL-C"™ LODIDI 

@ SODIUM ACETATE-1-( 

@e SODIUM ACETATE-2-¢ 

@e SODIUM FORMATE-( 


WRITE FOR RADIOCHEMICAL CATALOG 


DELIVERY FROM 
STOCK 


new england 


575 ALBANY STREET, 


corp. 


BOSTON 18. 








DO YOU HAVE A RADIOACTIVE 
WASTE DISPOSAL PROBLEM? 


Radiological Can Solve It 


Radiological Service Co. maintains a pick-up service for safely re- 
moving radioactive wastes. For isotope users beyond pick-up area 
a convenient shipping service is available. Service meets all 
A.E.C. recommendations. 
Waste Disposal Service Performed Since 1952 for Leading Labs Throughout U. S$. 
WRITE FOR COMPLETE DETAILS AND PRICES 


Kadiologic a Sud e Company, Sne 


28.228 ASTORIA BLVD LONG ISLAND CITY 2, N 
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AIM) SCALERS 


For Reliability 
in Research 


From the newest Radioactivity Research Scaler to the now 
famous Multiscaler, Baird-Atomic Scalers offer a complete 
hoice of instruments; fourteen models to provide versatility See the latent in 
for all types of research. Radioactivity 


, Instrumentation 
These Scalers coupled with other B-A quality instrumentation 


make available complete systems for handling all radio BOOTH 319-1320 
activity Measurement projects. Your inquiries regarding equip 11th ANNUAL 1.S.A 
ment for specific problems are invited settee —— 


TEN HUNDRED SERIES BOOTH 137 


The standard in scaler design offered in eight model all availabl TRADE FAIR OF THE 
automatic Multiscalers. This series has been widely accepted by leading ATOMIC INDUSTRY, CHICAGO 


ratories and is now considered an integral part of many rea f ntrol 


RADIOACTIVITY RESEARCH SCALERS 


ary scaling for research, highlighted by the new Model 101B, with high 
peed resolution and added scale factor for the latest techniques. This Scaler 
fers the same high degree of reliability that has made the Model 101M an 


lusery-wide favorite in radioactivity research project 


GLOW TUBE SCALERS — COMPANY — Seattle, Wash. 
. / RANSFORD _- ad 
These general-purpose B-A Glow Tube Scalers offer a selection of four model po ce nr ae fea Pinbergh 19, Po, 
with or without built-in high voltage supplies for combination with appro ; 
letection devices to provide extremely versatile and ex nical radio "Z 


yunting systems 


‘ATOMIC 


‘Baird —Assoctates —-Atomic Instrument Co. 


33 UNIVERSITY ROAD, CAMBRIDGE 38, MASS. 











Honeywell control instru- 
mentation for the first pri- 
vately owned reacter, at 
North Carolina State 
College 


385-MEV cyclotron at Co- 
lumbia University’s Nevis 
laboratory is controlled 
from this panel 


Count on... 
instrumentation engineering 
by Honeywell for the right 


nuclear installation control 


4 EFFECTIVENESS and safety of control 
for nuclear installation depends not only on 
choosing the right instrumentation, but also 
in applying this instrumentation correctly to 
the job 


From Honeywell, you can be sure of getting 
both. A staff of application engineers well 
versed in the technology and requirements of 
nuclear projects goes to work on your prob 
lems. These men have worked in intimate 
contact with government and university re 
search installations and with reactor manu 
facturers, ever since the initiation of the 
atomic energy program. They have full se 
curity clearance for classified work. Their 
contributions to control design have materi 


illy aided most of the important military and 
private industry projects. 

A complete line of specialized instrumentation 
is at your command .. . including equipment 
for detection of radiation, for measurement of 
power level, for temperatures, and for meas- 
urement and control of the critical variables 
encountered in research, pilot operations and 
production. Your nearby Honeywell sales en- 
gineer is well qualified to consult on the re- 
quirements of your specific installation. Call 
him today ... he’s as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa.—in Canada, 
Toronto 17, Ontario. 


Honeywell 


Tout wn Covtiols. 


Write for Honeywell's Nuclear Reactor 
Contro! Booklet 





